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ABSTRACT * « . * " ^ 

This report is an account of the development of 
minjcourse program for the purpose of college-level i/itroductory 
biology instruction. The complete implementation effort is described" 
from an examination of the program which the m-inrc'ourses replace, to 
the- proposals concerning Implementation of the nev^N^ curriculum. ; 
Sectioffs of the report arfe devoted to exfJl oration df otKerjiiodular 
programs and to the creation of each particular biology mpdule. This 
w6£k,, along with reference materials cited, should provide a helpful 
guide for the creation and implementation of eR introductory biology 
program with a mini course format. (CP) 
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This project was initiated by'Mr-, Stanley ^M. DahTman,; Executive : . 
Associate for Mutti-Campus Planning .Coordination. vTTie 'purpdse of the ' * 
project was to prepare a modular ins true ti<w3al program tja biology for 
the campus^ at^^Ggj^ia^Jfco^ ''A complete, statemejit^of .the /:harge "is set 
forth in I / Statement of Project .' Soon , after? work on-- the project began, : 
it was' fglt netessary to extend th;e plan, to inclade areas net considered 
in the original proposal . Indeed, It wars: imperatf.ve to' find Qut what ^ . \ 
others were doing in the modularization of first-year cot.lege biology 
and with wha't success. This. necessitated a/eview of^ the literature, 'a 
♦review of commercially produced materials, as well, as consultations and \ 
conferences.^ After a trip to Purdue -University, tke. field was>arrcfwed * 
to tjie current status of miViicourses 'in biology, tfiese ' added afeas. are 
outlined iYi III, Exploration of New Methods . '^^ ' : \, • \ 

Most of the ideas in 'this Repqrt are assimilated, transformed *or 
borrowed from teachers- who have used the' new mi nfcourse^ method and' who' 
have shared their data^and thoughts with others thrcrugh publications.' ' 
In the rapidly developing fie^d of modular education, any complete coverage 
of the pertinent literature is quite j'mpossible. The items included in VII, 
References; represent^ only a sampling of current articles reporting on thi3 
method. , 

0 . * * * 

In the following pages, enthusiastic endorsement of^piihicourse/progifams 
should not be interpreted as complete dissatisfactiopVith the, conventional 
practices -of the Biology D^partm^nt of Montgomery CcHlege, either p.ast or 
presejit. The. Col lege can be proud of the Department's successes: '(,1) the 
Jiigh caliber of the faculty it has attra^ed,* inspiring* teachers as wel'l as 
jgood biologists; (2) the thpusands'.of students who have succ-essfully completed 
our courses, ipany of whpm'are pursuing careers, in biologically related sciences. 

1 am indebted to many people for indispensable cooperation in the prepa- 
ration of th'is Report: To dr. Dyckman Vermilye, Executive Director, American 
Association for Higher Education, for pointing me in the right direction; 

to the folks in the office of ERIC, Clearing House on Higher Ecjucation, for. 
making a literature search of the resources of the ERIC^tap^s which yielded 
48 Citations on the Retrieval File Set; and to the Librarian in the American 
Countil on Education Library for interpreting the off-line Bibliographic 
List and for locating journal articles. , ' " , 

I owe thanks to Mrs» Lillian Zugby of the Takoma P.ark Campus Library ' ' 
for searching tht^ough the Montgomery College catalogs since 1946 to locate 
the biology .offerings and course descriptions, and -to Mr-. Bruce Hill, 
former student, now Instructor, Zoology A-T Program, Rockvi lie Campus, for 
his contagious enthusiasm and willing aid. ' I am especially indebted to Dr^ 
Postlethwait and his stiff iFor being helpful, as well as'hospitable and 
generous with materials, during the 'visit to Purdue .University. 

* * * 

Also, I express appreciation to Professor Margaret Aldrich for practical 
advice and encouragement; to Efr* Robert Frieders for constructive criticism 
and suggestions;, and* to Dr. Clifford Rail for his cbntinued support, as wfell 
as his kindaess in proclu9ing the graphic arj: ^Ork for the Report. I am 
especially grateful to Mr> Stanley gsihlnian for hfs faith in nie and his* 
interest and concern in t\]^ project^"^' Finally, to Mrs. Peggy Bebee, who can 
take an illegible scrawl and turn it into perfect copy, I owe -grateful thanks 
for her patience in expertly typing this Report. 
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TEACHING ElKPERlSNCE : ' ^ ^ , " St^ * \ 

* • • ' ^ y * 

' ^ Bioiogicafl sciencek, at the following institutions: ' ' • 

• The Johns- Hopkin^k^IIziiversity; Dental and Pharmacy School^ of th& . 

University of Mkryland; Maryland ?tate College, at Towson; 
'^Unive2:sity of Baltimore; National <Park College; Montgomery -Ccklege- 
siiice its founding In 1946. \ - ' ' . 

At Montgomery College: Ifead Biolo^, 1946^1961; awa^^ed ^reer 
Recognition by the Montgomery Countif Board of Eduq^tion for dis- 
tinguished t^ax>hin^r' I960; Chairman, Biology Department, 1961--1970'; 
involved in the A^T Learning Cehter (Zoology, Rockville) , 1967-1973; 
, * • retired 1973^ - ' ' . 



RESEARCH EXPERIENCE : \ ^ - . . 

' Project under the Office^ of Scientific Research and jSevelopment^ 
for three gears during World War II; several publications in the- fields 
of morphology and physiology of^theJProtozoa; investigations on the 
metabolism of yartaditzm in Ascidians* * ' 



EDUCATION: , ' > 

Elementary and secondary education in the pijblic schools of . 
California and Maryland. B.A., Case Western Reserve University; 
M.A. and Ph.D., The Johns Hopkins -University , Studied at George 
Washington University; spent several swmers in course work and re- ' 
search at the Marine *liiologicql Laboratory, Woods Hole, Massachusetts. 
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^^tican . Association for the ^vancement of Sciez)ce; American 
Assocfi'ation of University Professdrs; Sigma Xi^ Sdciety of. Protozoologist^ 
American MicroscopicaZ Society; Amer£cau Society of* Zoologists . * 
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Sta-tement of Project and Definitions . \ ' < ' 

A* Stateme'nt of Project 

This document contains tables, charts and supporting .text of a proposed 
minicourse -program in biology for a third campus of Montgomery College. A 
preliminary plan is offered wsjng the audio-t;utoria> strategy, embrai>ing 
three introductory courses and three second-level courses, 'and alJowina for more 
flexibility thari do either the present conventi.onal or audio- tutorial aporolicHes 

The original goal of the project was to develop a modular instructional 
•program in biology. This. Undertaking was to involve the followqhg:* 

The'exarai nation of the present course offerings j'n biology 
at Montgomery* College, particularly at the introductory 
level.' The purpose was to present ways by which these 
courses jcould be strengthened, i.e. their deficiencies 
remedied and their redundancies eliminated. 

• « * 

The preparation of an instructional program in biology 
designed to'^allow for indiviciual ized instruction (student- 
centered education) and for flexibility, berth in allowing 
the student to proceed at his own rate, and in .offering 
him a greater variety^ Options in planning his educa- ' ' 

tional program. ^ ^ ^ 

• 3* The delineation of a program of rainicourses for intro- 
ductory biology indicating, among thes^, what the student 
ol^tions might be. . 



tese. 



As work proceeded, it was necessary to enlarge this goal. First, after 
examining our own offerings, an exploration was undertaken to determine ' 
present modular instruction in beginning biology courses at other colleges 
and universities. This involved^a review of the literatifre, as well as con- 
^sultations^ and included a fy^ip to Pyrdue's ffini course Project. Second, a 
survey was made of the current status ^gf^minicoyrses in college biology 
through correspondency. Third, recommendations concerning the proposed 
minicour^e progratfi, sugh as curriculum considerations, staffing, facilities, 
timetable, etc., were added to the report. ^ This^ addition was to assure V^t 
the new program, when adopted, would stand as a successful academic effon, 
maintaining the Bio.logy Department's reputation for quality and high standards, 

^- ^ 

Definitions 

In education, as in other disciplines, the invention of too many terms 
with nearly similar meanings can be confusing. At a time vthen college * 
t?iology programs are in transition, one finds similar approaches to modular • 
instruction being developed under the. titles of audio-tutorial units of^ 
packages, audio-video tutorials, conceptopaks, microcourses, instruct-o-pacs, 
unipacs, quests, mrniunits, learning iictivity packages, modu>es and nrinicourses, 
For the purposes oi this report, it is necessary to distinguish between thr^e 
of these: audio-tutorial units; modifies; and minicourses. 



Audio-Tutorial Units 

•A unit of information treated -in .the .audio^tutorial system 
usually involves weeks' work. Each unit is structured 
around a self-instructional learning booth'^Tjr^iCgrrel ^ncf in-, ' 
corporates a few specific objectives, a prografifned^audio^ tape; 
printed. study guides^, visual, aids, a microscope,' and actual 
biological materials. In audio-tutorial instruction, the con-' 
ventional division of the course into lectures and laboratories 
is done away with and open scheduling is intrbduced: The 
"Center" is open all day, every day, and avaitable^for ,the 
student to work' at times best sutted to his personal schedule, ^ 
and in an atmosphere conducive to' study and greater concentration., 
Qualified demonstrators and'^tutors are present in the Center at 
all times. In additiqn to jthe independent study sessions, each^- ^ 
unit of work includes an hour's tutorial session where, the students 
meet the t;jtors informally iji groups of eigfit or ten. This may 
,be an oral quiz session for which marks are given, or a seminar. 
iflso, for each unit there are ,pre-tes^, self-tes^ts, and post-tests 
with maximum feedback on correct ahswe^s and grades: The audio- 
tutorial approach may^include periodic largVassembly sessions.' " 
Although AT originated in biology at Purdue University, this 
method is .now beginning' to branch into other disciplines. 

V 

. Modules 

- " < . . " 

In The Yellow Pages ; A Guide to Undergraduate Innoyations , 
modular instruction is defined as ^'macfe up of self-contained . 
, and independent instructional Units o?- 'niodulest' ." Each module- 
includes a statement of punpose, specif tcation of the behavioral 
instructional objectives, individualized in^ructional materials, 
anc^ a post-test to evaluate the student's achievement of the , ' 
instructional objectives of. the module. A.mp'daie fs self- 
contained, '^nd modules can be, arranged in a varietypf sequences 
to Suit i ndi dual, needs or preferences of the student. 
(Reference #2&) / ■ ' 

' '' - . ^ ■ • ' 

, At some colleges, a module contaiJis a diagnostic pre-test, ' 

which the student is encouraged to -try. If he does well on the 

ppe-test (he compares his answers with .the correct answers) hei, 

is asked to again read over the instructional objectives. If '' 

he is confident that he can perform most of the behaviors listed, 

.h^ may. s"kip^ directly to the post-test. ' If he passes this,. he 

'receives credit for the module and may select another impie'diately.' 



Modules may yary in length, •but usually represent a week 
or more of work", with several topics irfcluded in each.^ • 

, The format of the modules may be much the same in many dis'- i 
cipli'nes. However, modules in biology will differ from spcial 
science modules, for example, in. three ways-?^ First, biology 
modules have assembly sessions or conferences associated with » 
them. Second, many modules in biology have other modules as 
pre-requisites. This n^ans that there 'is a more rigid sequence 
"1:hat must^be fallowed in mpdular biology programs. Third,' 
because of the .nature of the subject matter, most of the study 
toward *tnastery of behavioral objectives should be done in the 
Learning Center, not in a library or'leaqping r*esource cenjter. 
If .a student Is studying a plant or a bone or a starfish, or a , 
serial section of an embryo,^ tho§e items should be in front 
of him in the booth or oa a demonstration table. In- the small 
assembly session he wiT^ be asked ^fir^emdnstrate his mastery of the. 
objectives on this ' material . - • , 

, • / ' 

Modular approaches in biology and mathematics differ, par- 
ticularly in the emphasis on and definition of flexibility .. As 
described by BroWn, Schulz, Scott and»Aldrich in "Report on a, 
Project, to Develop a Modular Instructional Program in Pre-Calcul,us' 
Mathematics', 1974,*' flexibility implies that a variety of modes \ 
of delivery should be available for student choice. . These could 
include instruction in large groups, in small'' groups, by m^dia, 
or by computer. The student should be able tcrmove from one mode 
to another almost'at will. In this proposed moduUr program in \ ' 
mathematics for Montgomery College^ variaBly called tin its, modules 
aiT^d minicourses, the student may choosfe one of three options, as his 
method of stbcly of a njodule: Option 1 - Lecture; Option 2 - V • ^ 
Audio-t-^ipe; Qptton 3 - F^rogrammed Text. No matter whith optiqn the*, 
student chooses, the other two are available for him' for supplementary 
use. In 'Vre-Calculus Mathematics, A' Modular Program," at Brigham 
Young University, (as described by Brown, Schulz, Scott an3N\ldnch) 
"Eax:h module is completely covered in a series of class periods.'^ ^The 
student shojjld attend the classes for any, mpdu^e^ which covers material 
new to him. In the biology modular approach^ Jphere are no scheduled^* 
classes^ i.e*, lectures ^or laboratories. There are weekly small group 
assemblies which all must attend. -'.(Reference #l,r~ 
/ 

Minicourses. y , - * . , ^ 

Many of the characteristics of both audio- tutorial units and 
modules are found* in minidoursels. Each ar6 self-contained and , 
independent unUs of instruction. In each, the primary focus, is 
on a few well-defined objectives. The substance of each consists 
of materials emd fhstructions needed to accomplish^ these objectives — 
each stresses ^self-pacing. ' • ' ^ 
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A minicQurse'^is a small course over a* limited amount of 
subject-matter for whitfh a studenj receives a certain amount 

^6f credit. 'The, content of a minfcpurse is an educational . 

^experience relating to one topic, usually a smellier parcel 
of knowledge than an AT unit or module. Commonly, a 
minicourse would represent less than one Credit hour Of 
conventional course work. (At Purdue, the average is 8 to 
10 minicourses per credit hoyr.) The instructional strategy 
used in a minicourse should be apprbpriate to the nature of 
the subject matter. In biology^,* self-instructional programs 
such. as audio-tutoriaT are most commonly used. A minicourse 
is usually designed for use by one student, but i^t nifiy be 
used by two or more, or even a large group. 

^ Minicourses can bg used individually or combined in a 
varfety of sequences to -total the equivalent pf a conventional 
course. The behavioral. objectives ^are clearly seated." - 
Achievement (masliery) is assessed with regard to attaining' 
the stated objectives at the*^ completion of each minicourse. 

Minicourses, their components and- guidelines for develop- 
ment, will be discussed in Section V. • 



A'Case for .Change ' , ' * 

Biology .Department's Offerings Ta6le 1 .ffage'S) . ; 

Before undertaking the< development of a new instrQctional program, 
it is" imperative to taTje a'long, hard, look at the' pres^at 'cours6 ^ 
offerings/ Table, 1 sunuiarlzes the history of the lOO-course^ as offered 
by th(Ef Biology Departm'^at from the inauguration Of Montgomery College^ in 

,1946 until th^ present year, 1974-75. §ince the' first. catalog was.^, 
print^ed before an instructbr'ivcis' employed, the sequence\l 01*^102, 
General^ Zoology and Verte.brate 2oo,1ogy,( including the dQgfish shark, ar>d 

^the'cat!) was the choice of the )iew Dean, not the biology faculty.. / ^ 

'The titles and content df th^. courses offered the second y^ar, 
1947-19'48, indicated an at.tembt^to incorporate the study of all life. 
With the inclusion of '"plants" the first Semester- and /"aricj man" the^ ^ 
second semester^ the change of the' ti1;le to "General Biology^' was 
necessary. Eveji the numbers of the courses were changed-— 103-104., \ 

The panges ,in the introductory offerings the* tMrd year, 1948-1949, 
were dictated by the Umversity of Maryland,^ the Colleger's major transfer 
institution. Since the University had no course ejititled "Biology^" its 
departments of Botany and Zoology wer6^ distinct, the-^^aculty felt t|iat 
^Montgomery College's courses also must be strictly "Btft,any" and "Zoology','^ 
although the sequence retained the title of "Biology 103-104!" This 
pattern remained vfithout change for seven years, until thg mid 1950*s./ 

^' \ ' . ' 

Because of the prodding.. oY the administration, the^ first ma'jor 
alteration of the offeringi^was undertaken by the BioTogy faculty. By 
the ipitldle of the decade. General Education and General Education with 
Scierjce, Sequence were added to the curriculujns qf the'C6llege\ The 
influence of James Bryant Conant was being felt over the .count r)^. 
that brilliant organic chemist at Harvard, who was particCilarly successful 
in m^ltirtg- about science forthe noq-scientifically tr'ained person, 
started a T^sh of survey courses nationwide. Educating' the "whole 
person" wes thought by many to be accomplished by offering introductory , 
sufvey courses, with which -non-b(itflogy majors and "I-hate-$cience people" 
cocild complete their scienc? requiremenfts and thus become 'Wll-roupded." 
' (Reference ^ . ' . ^ / 

1^ But, the courses Biology 101-102 which were adde^l at Mojitgomery were.- * 
not truly "survey" in nature.- -The- teachers in the, department, with * . 
their strong orientation toward taxononiy and jnorphology resisted pressure 
to introduce non-laboratory courses and continued to present blocks of 
,material on botany alid- zoology » much as they were taught in Botapy 103 
and Zoology 104 — at leas^t.at first. The Biology 101-102 sequence con-' 
tinues until tf\e present; its content having undergone many revisions, 1 
especially in the^.^i recti on of more* relevancy, by adding sections on' 
human biology and man^s environment. , ' " . 

, 'In the r^xt five years, 1955-1956 thrtfugh-'l 959-1 960, the department's 
course offerings remairf?d the same: a two-semester sequehcp of courses 
in Ger^ral Biology ,.yone semester of Bptany, and one ^emestelr bf Zoology 



During the period following World^War II,' there gradually accunu- 
f lated a. large amount' of biological, information, particularTy at the ' 
■ molecular'jarid cellular levels- of organlzatipn. * •'Wheri'bits and. pieces 
of this' -infofmation expTosi'on began to be .incorporated ,in..the intro- 
ductory cdu.rs,es, one of two thirtgs happened. Either the.'^new biology" 
. emphasfs was at the expense of morphology and systematics in existing-' ' 
. courses;, or new courses wers added to the -curricul urns'. Montgomery '.s 
" Biology Department added courses. ■.■-.«,"' 

. «■ • , . 

^ In '1961-J962, both Botany and Z.oology were expanded to two-course 
• sequences an^ the course numbers changed, to ^11-112; 121-122. 'These. 

courses also continue, to be offered iind are so listed in the 1974-19/5 . 

catalog."* ] •, * P 

, '^The next six years saw no modification, in the? pattern of the offerings, 
■ but the content of each course often!»was dr^istica'lly changed. .Gradually, , 

new blocks o,f' study were, a ddeH^ the first courses- of each of the three 
' 1.00-sequenc'es. At one time 'dr anothtrr th'ese included: Chemical Basis 
of Life, Cellular Basis of Life, Energy Transformations, Ultrastructure, 
RalHation Biology, Chemical Control, DNA-Protein Synthesis, Population 
Biology, etc. Recently," n^w laboratory "exercfses" have' been authored 
and a progranmed instructional unit in the chemical basis of biology has 
;...been developed.-' , , ■ ' ■ 

'By 1967, again at the" suggestion of 'the administration, audio-tutorial 
programs for biology were being investigated, and on February 2, 1968, a 
government grant was applied for (and subsequently approved) to implement 
pilot .programs in AT. zoology, on the Rockvi'lle Campus." ' Two pilot programs 
with t^e3^ve students each and two iunmer AT zoology programs were even- 
tually completed.; With the opening of 'the new wing. Science West, and 
'the full-scale implementation of the AT Learning Center In September 1971, 
.the l^ockville Introductory Zoology, Bi 121,. "went" audio-tutorial . 

'.,'■■ * ' * • , . 

In the meantime, 1969-1970, Bi T05',,a one-serpester' course in basic . 
xjinan; Biology,. was introduced at the request'of Allied Health Certificate- 
and Associate in Arts 'programs on. the Takoma Park Campus. • ^ • 

In 1972-1 973,. Bi 131-132, a lOO-level, two-course sequence' entitled 
"Human Structure and Functioci.,.^' was added for the basic fiursing curricu- 
lum.^. Human Biology, Bi.l05, became Basic Human. Science, Bi 103'. . 

^he foregoing review of t(ie growth of the Biology Department's 
Introductory CurricuTums leads'" to the following conclusions: 

.1. Innovations in the context of -courses were either induced by 

the University of Maryland, instigated bv the administration,' ^' 
or .fo»:ced on the department by other dje.fWrtments^' none were 
self-generated. ^ ' ' , ■ • ' 

2. The TOO^cours€s af a departmerrt- could remain relatively unchanged^ 
at least in context, for twenty-five yeiars. /."The wonder is that 
this curricul an. pattern has endured so long.!"... Marchese (Reference #13) 
* was speaking of the lower-leyel division study sequence in four-year 
colleges and un-iyersities. f^oTilgomery College was not Unique iri 
this respect. ' » 

■ '. "13 ■ ■ ' ' ■ 



3. Even in ar tradition-bound -department^ "^evfi change was^pa^nful, • 
.the- instructors *'kept up" with changing tifiies by showing cresttivi-ty 
and ^ingenuity in updating and d^wg to the contents of t6e courses. 

< 

Upon re-examining TabJe 1, ohe^might ask why Biology 101 wa's never 
made the "core" course, required'of all. students, entering a biology 
program of, studies* Host biologists agree* that a minimum amoupt of 
knowledge at each level,.Tnolecular, cellular, etc<, is necessary in 
-order that a student ^'be well educated in 1)iology. The subject was dis- 
cussed at many a departmental faculty meeting. ^Reference #24.) 
* * ' • ' • 

There are several- reasons why this particular curriculum reform 
.was not adopted at Montgomery: .\ ^ • 

'It would have taken away all, freedom of choice from -the entei^ing 
student, wHo now has four options in putting together-an eight- 
hour sequence-. - \ z 

2. If four^credits of a science is a,ll that a student needs to fulfill 
the requirement 9f his curriculum. Biology lOT would be the only 
college biology course to which he would be exposed. "Core" suggests 
a nucleus with many other aspects —an the r:eTnainder of biology — 
to be built around it. . ' / * . ' 

3. 'Biology lOV woilld have become a screening device to^weed out the 
poolreY students. Certainly, if would be'ona Qf the most difficulty 

S courses in the curriculum, with much chemistl7,^as in the sections 
on^ Chemical Basis of Life and Cellular Respiration. • 

4.., The faculty wished to avoid the -shortcomings of mass" production ' 
techniques. UjJon adoption, the department would have been"^ y 
thrown into the lar^e universityjt^tuation with one beginning y 
course of a .Jthousand or more stuoents and many, rftany laboratory/ / 
sections, assistants handling the laboratories, .an^ the, professor 
either giving ,the same leeture over many times or using TV monitors 
along the wall of a huge lecture hall. To Synchronize lectures 
*and laboratpries is almost impossible in this situation. 

'5. Throughout the years, the student- faculty ratio 'has beeirkept low. 
One instructor could handle, at the most, four laboratory sections 

' of 24 students each and one lecture section of 96. The same ' 
instructor ta«ght both lecture arid laboratory, thus oiaintaining 
a close faculty-student relationship, the hall-mark of a junior 
college. Moreover,' 6ach Instructor had considerable latitude in • " 
,., planning his. own courW^ 
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I^ONT^SOMERY COLLEGE CATALOG 1974 



Bl 101- GENERAL eiOlOGy 

Introduction to the basic principles governing living organisms w*:h emphasis 
cn the rnolQcular artcTceliuiar ^asis of life,*Not open to those students v/ith 
credit in Bl 1111 or Bi.121. TvVo hours of lecture and tour hours of laboratory 
.yach week* y . 4 semester hours' 

BP102 GENERAL BIOLOGY? . * " * 

Survey of the plant and animarkiogddms. Topics in ^vQlution.: acJaptation 
and ecology. Uot open to those, student$ with crccjit in Bl 121 without con- 
sent of insrruclor. PREREQUrSlTE: Four hours of biological science. Two 
hours of lecture and four hours of laboratory each week. 4 semester hours 

Sri03 BASIC f^UMAN SC^ENCE (Takoma Park pnJy) " 
The rciationshtps between the structure and func^on oVXhe body systems. « 
Basic concepts 'of microbiology as they apply to ^,mc?3ical and dental pro- 
cedures. The scicntifio background essential for^«p6;f6rmiHg and under- 
standing technical procedure?. PREREQUISITE: Admission-io a^ealth-related 
certificate program requiring this course or cotisvnt of the instrt^ctor. Fodr 
hours iyach week combining Jeclure, laboratory, demonstration, and d/sct/s- 
^lon. * ,'3 semester hours 

Bl, 111 BOTANY I ^ ^ . 

Emphasis on the .fundamental biological prinolpi^^ with'"«pccia! attention 
to morpnology and physiology of the flowering- plant. A synopsis of various 
plant groups included. Field trips. Not open .to\tho$e.stude>Us with credit in 
Bl 101 wilhout consent of the instructor. Two hours of lectofe and foap hours 
0/ laboratory each week. • - / ^ semester hou[s 

^l 112 botany' II 

Brief evolutionary sjqdy of algae, fuijgl, livey/orts, mosjse^/ternS -and their 
allies, and the seed plants. Emphasis on the morphology, reproduction, 
ecology and .economic importance of selected plants. .Field trips. 
PREREOUISiTE: Four hours of bioiogical science. Two hdbis '0/ 4b^re and 
four hours of laboratory each week, ^ ^ 4 sajp^sfor hours 

Bl 121 ,200Lody I. , ' 

The systems of the vertebrate body and their* functions. Introduction. 1^ 
cmbiyology and 'genfetics: acqtiainling students with the techniques of 
handling biological materials. Dissection of a representative vortobrato. Not 
open to those students with credit in Bl 101 withoat content of instructor. 
Ttvo hours bl lecture and four hours of laboratory each, week »f Takoma 
Park, Audio-iutorial (there arc />o scheduled classes; quiz sections to bo 
arranged) at Rockville, , -4 semester hours 



. or 122 ZOOLOGY II 
Evolution, distribution, aRd morphologi of mailbr groups of InvertobfOto nnl* 
mafs. Opportunity to observe bohavk^^^^d^lto experiment with living In- 
vertebrates. Pf^EREQUISITE: four hour^ipf k biological science. Two hours 
of lecture ^nd four hours of laboratory eacH mok; 4 semester hours 

Bl 131-13? HUMAN STRUCTURE AND FukcTjqN I AND II 

(Takom'a P^rk' only) ' * ^ 
A two-semester Introductory course In anatomy and physiology of 'each of 
the body systems. Includes basic coi^cepts of cytology, histology, embry- 
ology, apd genoircs. PREflEQUISUESV A^one. Designed for, but not llmtied 
to, stucfeots In iw^year hoalth-r^eMed currtculums. Other students must ob- 
taln consent of the instructor to enroll. Two hours bf iocjuro^d three houra 
of laboratory each week. ; . » . 3^ semester hours 
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B. Areas fthere'CKange is Indicated 

- The following deficiencies and rediwidancies are cit6d as possible char- 
acteristics of conventional methods used in introductory-biology courses.. 

• • * . 

1. Al lowances' madfe for individual differences are^ inadequate. 
' Convei^ional methods do not take -intrf' consideration ^the" 

uniqueness of all individuals. , Certainly, the lock-step 
and* assembly-line technique^ used fail to acknowledge such 
^ differences. There is no opportunity for each student to 
proceed at the rate best suited for his abilities snnce he. 
has no control over this. All begin and finish together. • 
Repetition of material for the weak student and in-depth 
,study.or rapid progress, for th^ talented is impossible. • < 

2. ' No <iptions are built into the programs. There are few choices , 

which the student can make; no ppportunities to make ^iecjsfons 
concerning what he wil-1 study and when. There is a lack of^ 
opportunity for the' undecided student to sample the possibil- 
ities of, biology. With enlarged enrollments and the incre^SrOd 
^heterogenity of the campus .population^/ there is an ever-widening 
range of abilities, backgrounds, study' practices and goals ^ 
among students. The need for options is greater than ever.. ' 

' 3. Often there is too infrequent evaluation of the student's . 
progress. .Deficiencies are not detenpined -nor remedial work 

• prescribed soon. enough in. the^ semester. The weak student 
can hide- — jt.may be midterms or 'finals before the instructor 
becomes 'aware of his pnoblems. There may'be tbo long' a .time^ \ ^ 

'between taking an exam and r^eiving the results.. ' 

c • * ^ ' 

4. In the conventional programs: students' may nbt enter a bourse 

* ' after the first week ^or two of the semester; students are . < 
penalized for haying^ tried and' failed or done poorly; students 
I are penal ia^d if they drop out for whatever reason.* 

5. ' Under the present ^,^redit^hour.-per-course system, it is impossible 

for a student to*e!k)rt\ more credits or less credits than* four 
hours in most j^fM:he injtneiduptory course.s in biology. This is 
true, even though his dlMriculum, or the curriculum into which 
he -wishes to transfer, qalij^'"for more, or leSs,^ credit/. Credit 



by 'examination is not available. 



{*) Even though the following leniencies in the grading system prevail 
at Montgomery College, often the "penalty" is the outcome of many 
weeks of was tec} time, and the student receives no credit for the 
\ segments of the course which he pass. True: The grades of "W" 
.'.and "WP" (Withdrawn and Withdrawn, Passing) are. not counted in 
• computing the value of quality points earned. True: Up to the end 
of the fifth week, "W" is not even put on the Transcript.. True: ' 
The student can withdraw from a course up to the eleventh .week. 
Bat, he capnot^nter another course to take the place of the ^one he 
drops until the next semester. 
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6. - Frequently, two or more courses'at the same leVel in a ,depart- 

TOntwill include virtually the same material • Often one 
finds subjects common to two or Tnore, evei\in sequential ' 
courses. It is<redundant to fnvolve' students' with the same . 
subject matter a second time* 

7. Often the subject-matter of a colrrse cannot be^ changed * 
drastically without changing the entire syllabus* Updating 

'subject^atter which is constantly, changing may necessitate 
revisions of text or study guide and major changes o=f all 
material. . ; * - 



sUidy 



8. m tjie conventional structuring, tbe faculty are busy 
presenting Adequately the instructional material for a 
course.. There is little time left fotf motivation, 
imparting the excitement of research and the^ thrilT^of:"/ 
discovery — the very essence -of biology^ 

9. To familiarize the student with the.processes by whicfi ^ 
biological information is generated is. One of the goals 

of the discipline. In-the conventional facilities, ft is 
difficult foV the student -to undertake on-going research- 
projects. - , - . " ' ' ^ 

10.' Unde^^^th^ method, the student's roTe^is 

sometimes^ passive'one.^ He may become too^dependerit on 
the teachfer who usually specifies exactly how he should 
proceedi^ ^This oi;ten makes a timid student and fosters 

. dependence .on ^\jthority. In this atmosphere, the stu'den|. 

. does not develop a sense of responsibility for his own 
learning. - . , - * - 

11^. Conventional methods are group-oriented. Usually the main 
focus is on teacher performance, especially in lectures. 
The teacher is the disseminator of knowledge which is 
primariTy'directed to the group as a whole, not to the 
individual student. ^ 

12.. Although, we know the va]ue of seminars and group discussions 
• as aji educational method, there is little place or time 
available for these in the present system. Free exchange, 
'lof'xdeas afn9ng*students in smalT'groups and between students 
and fa,culty.'"in groups of no more than eight or- ten is not 
possible.* . Every student 1n biojog/- should have these 
expen'ehces. ' " ■ ■ ■ 



(*) In lai)oratory sessions, 'where djscuss.ions may take place, the number 
of students .i/s usually twenty-four or mor^ apd the time. for discussiohs 
or student presentatiohs 'is often limited. . • 
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13. --In large classes of one or more lecture sections with many 
'laboratory sections* it is almost impossible to synchronize 

the lecture iTiater.ial with the laboratory materia]. This 
, situation does not make for the most effective teaching, ^ 
because the learning events, are not close enough to oae 
^ another to be an integrated sequence. 

14. .In ai^ learning situation, the environment around the 

. tlearrter plays an inportant part in success or failure. 

. teftainly, the ^itmos-phere 'should be one conducive to. study 
and concentration^ Large groups in both 4^ctures and lab- 
oratories 'provide distractions to the student and thus, at 
6:imes, tend to lower 'his concentration on the subjeat matter. 

15. Increases in enrollment have resulted in full -use of teaching 
areas, hence inflexibility pf room scheduling and heavy. ' 
teacher loads. As a result^ there is a lack of both facili- 
ties and free faculty for. either n?ake-up work or axlvanced study* ^ 

16. Precise techniques, such as delicate dissections, identification 
of materials on microscopic examination, and many experimental 
procedures, cannot be shown effectively to a class as a whole 

or even to.gr ou p o of students ,If thp ^matprial s iavolve'd are 
minute, the-^procedui;;? must be repeated many times in the con- 
ventional laboratory, 

• • • ' 

Most of the above deficiencies and limitatioifs of existing practices in 
the Biology DepaVtment were itemized under Oeficiencies^tb be Remedied in 
Project Proposal, for Federal Grant , 1968. (Reference #17) An audio-vistial- 
tutonal program for improving thg Zoology course on tKe Rockville Campus was 
proposed. Since the Inauguration of this progfam four years ago, mafiy of these 
<leficiencies have been reme<jied — in ohe course on one campus. Zoology I, Bi 121 

However, with all of the ad\^antages d.f the A-T" technique and all the many 
successes of the program, it, has developed its own set of peculiar deficiencies 
at Montgomery Col lege ♦ Because the modular instructional program - the 
minicourse - advocated in this report, uses the audio-tutori-al instructional 
Strategy, .it seemed wise* to enumerate these shQ);,tcomings. 

With-^the adoption of the mtnfcourse -program, the College* must not com- 
'pound its educ^ional problems* This is exactly what will happen if 'the 
planners, do not avoid what Elwood B. Ehrle calls "The Audio-Tutorial Mistake." * 
(Reference #6) \ ^ . • . . , 

Limitation s of In A-T Course, Sucfi as Zoology (Bi 121), Rockville Campus 

— ' n — \ ^ — ^ — ~ — — . — ^ — ^ \ ^• 

The limitaliions of the A-I program at Rockville are due primarily to 
two factors :l* (1) tpo many "holdovers" of conventional strategies are built 
into it; (2) many indispensable elements of an A-T program were not under- 
stood by the developers. Because of the first of these two factors, many 
of the weaknesses* and deficiencies of the conventional courses, as enumerated 
above,' apply,' to the A-T course as well. Students cannot: begin the course • 
at any point; ^rop out and still be given credit for the uhits thev have 
complected, i.e. one, two, three units of credit; rearrange the'unit? in any 
way; go beyond the current units or go into depth in a particular field; or- 
select optional unlits to substitute for the ones in the course. The uhits 
are too long and cbfaplete mastery of the subject matter is neither demanded 
or expected. | T ' , * 

"19 •• - 



■ ■ ■ J ■' ' <^ 

Indispensable elements. of aa A*T prCjram, not well uncferstopd by 
the developers i are as follows: • 

•1. Precise, clearly stated objecl;ives for "- small bfocks of information 
or f^w slfills,are absolutely essential. The subject matter should 
be limfted., ' - "t~- <. 

2. Every^part of a/unit ^- media, displays, materials',- guides, etc. — 
must be well progranmed and should all be integral steps toward 
attainment of the objectives. The »*elation if one item to another 
is very important. ' ' - , . r» - 

3. Test items are equally. important, should be prepared. inmediately 
after the objectives, and should test only the attainment V3f the 
objectives. • ' ' »• . 

* . » . / . 

4. Relation of one unit to the other units, as well as to- the. Whole 
of' life, should be evident. 

5. There should J)e .evidence of scholarship, i.e. htgh 'standards of 
quality, in all materials 'given^ t« the students —student guides, 

;'^^tapes, displays, review questions and test questions. Too many ' . 
. errors can be a ^'disaster" and. result in poor quality work by 
the students and time not well gpetit'in the Learning Center, 

'6. TjiRes should not be "excessive 'pre-digests" of textbo.ok inforniati"On, 

7. ' Sj2ab:3e reading collection should be provided in the Center — ' ^ 

issues of journaH, etc. Readings shouli^ be required for each 
'untt, and the students should write- resumes during e^ami-. . 
.na|;ij6n periods (at least-for grades' above "C"). ^ ^ 

8. Conipl^te dependence on objective etms is not fair to students*" 
noqis it good practice. - ^ 

9. The? Importance of'selling" ^he course to/ the students, the . 

% department, and other departments^ and to the "man in the street", 
shpuld be stressed. Enthusiasm should be generated about a new 
an^: exciting venture. 



10. Th9 small -.as'semblies, preferably 8-10 .students, are, nat mini- ^ 
lectures or free-for-all discussion's or sl\ort-answer quizes. '• 
-Thfy are Sessions in which each student is expected to present 
' ^ prepared little>lecture about ftacb of the items used in the 
♦ linit; identifying -.the Item, explaining its role in meeting 
p\e objectives, and pointing o.ut how it fulfills this.nole. 
rlhe student teaches and so really learns . After the presenta- 



are 



•tibn, each is quizzed by otfier< students. All students a. = , 
'.graded both on their presentations and on questions''a£ked of 
' those 'presenting the material. Grades are given at tHe end 
of the sessions. Compet-ftion should be keen. These iessions 
become seminars wh^re students see thrTBtzrb^nships/and _ 
concepts which moy not have 'been evident in th^^+Rdepei^dent* 
study sessions in the Learning: Center. - 



^ Concernji'ng the following statements, it should be pointed out that in" 

many respects tjie A-T program has not lived up to the promises made for it 
in the Project-^Propo^sal for a Federal Grant (Refer^ence #17). ' ^ 

"11. The projected enrollments, "SOO^students, in A-T Zoology, per 
semester, by 1970-1971, Hav^^fallen far shorty and -enrQllments 
seem to be decreasing rather than increa^sing as expected. There 
- IS a high attritioq rate; a high number of "failures" (I's). 

12^ There is- little evidence of any, impact having been made en other 
courses in the department. The domino effect hoped for in the 
Federal Grant Proposal ha^ not taken place. , Few instrux:tors 
have "fallen" for the A-^ techniques.* - * 

The. following quotation -is from the Proposal: "The Techniques^ 
developed wjll penft4*-tKe. audio-tutorial^approach to be applied to the 
other science courses, so' that the number benefiting could easily increase 
;to 4,000 stud^rjj^g." (^ference #17) Perhaps Dr. Hurst was right when he 
^ said ". . .only a professor dissatisfied "with his current, teaching is 
. likely to be motivated to take'on the. A-T burden." {Reference #9-) 



Contribution of Current Practices to Goals of the; College; , 

A department's curriculums an.d teaching strategies must contribute 
to the overall goals of its'parent institution. Tlie- aims and* objectives 
•of Montgomery College are, achieved only by the present practices of all the 
'departmehts jof the College. A critical examination of the Objectives and 
^ , Philosophy .of the College, 'and a re-reading of the above 'list of possible 
inadequacies where change is .Indicated in the conventional teaching methods, 
should di'sclosfe some areas in which improvements could be made (see page$ 
16 and 1.7). ' . ^ 

^jj^> . " ♦ • ' 

Redundancies: • ^ * - .'^ , . 

After having rea^-he history of th^ Biology Department's Cour.se offerings, 
Sectipn II-A, and studying Table 1, it 'should not come as any great s-ur{>rise 
that the syllabi for Biology! (Bi-lOl), Botany I (Bi 111), and Zoology I . 
(Bi 121) contain many subjects comiion to all three and certain su^eCts cpirtpon 
to;two. There- is a pervading sameness to the courses whix:h is illustrated in 
Table 2 (page, 18), where the various commoir'areas are identified. , ' 

The subjects common ta.all three courses are the.'"cori6" subjects, such as: 
use of the microscope, cells, tissues, cellular respiration, DNA replication 
and protein synthesis, mitosis and meiosis, genetics, etc. Since the syllabus 
for Biology I contains iriformat ion' about boti» plants and animals^ it shares 
subject Imatter withlioth Botany I anti Zoology I. (See Figure 1, page 15) 



.{*) There are learning -laboratories, using electronic media, in self-paced 
instruction In certain courses 'in English, History and Mathefmatics. 



►Biology, Bi 101 shares the '=P" subjepts with 
Botanyi Bi 111; the "A" subjects with Zoology, 
Bi 121; and "C" subjects with both. 



101 
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B - Plant 
'A Animal 
C - Coninon 



.(Figure 1.). 



. To further complipate the redundancies j as Tables»i (page'18) and- 3 
(page 19) reveal, Biology-II (Bi 102) and Zoology 1 {Bi ;21)*both contain t 
large- blocks of subject matter concerned. with the dissection pf a representative 
vertebrate and the study of its systems, ♦anatomically and physiologically. Both 
Biolpgy II >[nd Botany II present the lower plants, 4ind Biology II' and Zoology 
U the invertebrate phyla.* (-See Table 3, page 19) . ^ 



(*) The question arises; Are the students in these three courses the same?"* 

Most of. the curricula of the College, where science electives are indicated, 
simply state "science elective" or' "biology'^lective" or "biological 
. sciences elective" or "biology, zoalogy or botany." Therefore, the students 
taking biol.ogy,- zpology 'or botany ^cpurses tend to be the sa'me students . 
In five curricula only are zoology. or botany/zoology specified. In one 
^ curriculum alone, general biology is specified. The pre-professional re- 
quiremerfts of most universities include "eight units of biology, ".without 
indicating specific courses. 'The registration policy requiring that all 
.three of these courses be filled before new sections of any one of them 
are opened up furthers the tendency fbr. the population of the three 
courses to jje the same. ' - ■. ■ • 
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FROM MONTGOMERY COLLEGE 'CATALaG, 1974-1975 

\ 



Tbe primary aim of Montgomery College is to^ create, an edu- OBJECTIVES 
cational environment v/hich opens up ooDortunities" for each* 
student to learn and to work in a community of scholars and 
to develop the following abilities and altitudes: 

To appraise realistically his goals, abilities, achievemdnts. 
and behavior . . * . 

• To expand his knowledge, understanding, and appreciation 
of the world about him. • . 

To prepare for 2>dult responsibilities as a citizen and a mem- 
ber of family and community groups. - . ^ 

To practice socieft conduct based on ethical and spiritual 
values. . ' ^ 

To develop skills ^nd basic inteltectual qualities for 'further 
higher education, continuing education, and occupational 
proficiency. * , • 

^ To develop aesthetic appreciation of literature, music, the * ' 

visual arts and his cultural heritage. 

To develop social responsibilities and lea dership character- - 
^ti^ gnd to learn how to participate in a democratic society. 

To learn;to judge men and issues critically and to base 
cisions and conduct on such judgment^ 

To understand conditions for healthful and .effective living / 
and to develop social Poise and mature conduct^ 



FROM MONTGOMERY COLLEGE CATALOG, 1974-1975*. 



PHILOSOPHY The vitality of a democracy depends. Dpon the continuing de- 
velopment of the capacities of all its citizens qoth for theiV 
— self-realization and for the common good. The American jJtiblic 
, ' educational system is designed to provide the motivation and 
education to fulfill this ideal of democracy. Thus, education be- 
yond^ the high school is a public responsibility, especially since 
a large portion- of the population will benefit from it.. 

to * , • 

' ' The public has assumed this responsibility by establishing and 
supporting Montgomery College. The function of the college is 
^ * provide comprehensive higher education by offering within 

. a single institution diverse curriculums for^-tfechnical. semi- 
professional careers, as well as programs for transfer to bac- 
calaureate programs in other institutions: 
* . . » ' • 

In addition, the college pffers community services through con- 
tinumg education and cultural (^cog^ams. 

^ The pfiHosophy of Montgomery College ig expressed in the 
^ followhip generalizations: 

- , college must strive for excellence in each of its different 

programs w ith the ainTdf educating each individual to tha i^^ 
of his highest potenti^ 

The college has an obligation to keep its program varied in ac^ 

CQfdance with the changing edu nationql nefids and interests ^ 

of the community * ' 

The collepe provides a favorable learning climate ^o meet the 
needs of a diverse student body by a close student-teKcher rg- 

lationshiPAbv mdividualiz ed instruction and. above ^11, by a. ^ " 

faculty and administration devoted to teaching and> to con- 

tinued imonDvement in instructional methods. s . 

The college, believes that a sound guidance and xyunselinq . 

program, which helps students to achiev e self-understanding ^ 

and to make realis tic educational plans, is an essential part^ of ' 

a community college program. , 

.The college sponsors a variety of cultural, educational, and - ' 

leisure activities outside the classroom to encourage the stu- 
dent to broaden his(knowledge and appreciation of the arts, 
the sciences, the humanities, and the^socia) issues of our time. " * 

The college considers it to be a fundamental respons^ibility to 
provide a broad liberal education for all students enrolled in 
a curriculum so that theyfhay increase their appreciation and 
understanding of the worljj.of ideas, scientific inquify, and 
human relations. ^ ^ 

The college, although Ifberal in its admissior^s policy, will isz. * 
Quire of its students academic performance of hfoh guafitv and 
rioorouR int ellectual discipline. 
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^ In exs^mjning Tables 2 and 3, one must bear in mind that tli^' 
three' columns of eac^j^.table contain the actual syllabus titles of 
the lectures ^nd the; laboratory exercises of both Takoma and,RockvilTe 
combined. This accounts for f^epetition and various wording for the 
same, topic. The emphasis on certain topics is not always the same 
^on both campuses, although they share' the^ saite course descriptions ' 
''in the College Catalog (see page-^S). (Also see footnote, 'page 42.0* 

Catalog descriptions are misleading. For instance, 'compare B.i 101, 
which emphasizes molecular and <:ellular basis of l^e, and Bi 121, whfich ^ 
does not piention the$e subjects at all in t^e description, yet dfevotes 
m6r6 than one quarter of the semester course to them (at least in Rockville 
fl^T-121). A better evidence of the^ex^tent of overlapping of subject matter 
ir\. the introductory courses is the notation at 'the end of each course 
description. ' . » 

•Course . . Notation - 

ai 101 Not open to those students with credit in 

Bi in or Bi 121. 

; Bi 1J)2 ' Not open to those students with credit in ' 

Bi 121 without consent of instructor, 
f- Pre-requi^ite: Pour hours of biological 

. ' science. > . • 

. Bi ITl , , ^ Not open to those students with, creditL in 

Bi lOl without consent (TTthe instructor. 

Bi 112 Pre'-reqitisite: Four hours of biological 

science. ' - • 

Bi 121 Not op^n sto those students \vith credit in * 

. ^ Bi Kfl without consent of the instructor. 

Bi 122 . ' . • Pre-,requisite: Four hours of a biological 

science. •• ■ . , ' ' " 

'~ . • • ■ ' ^ ' . ■ 

"since "cdnsent of the* instructor." often is easily obtained,' it 
is possible for stucjents to accumulate 100-course credits and, because of 
repetition of subject matter, to "pull up" poor grades to A's or B's. 

The overall' pipture is one qf great waste — waste ^f stude'nts' time,' ' 
waste of faculty time, and waste from the. administration's point of view. 
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Exploration of4lew Methods •, . ' 

» • 

A. Consultations ' ' ■ * . 

In undertaking any project, the value of consulting authorities 
in the subject is axiomatic. In the Washington, D; C, area we are 
'fortunate' to have many of these as neighbors. *Othe»*s come to 
Washington to attehd meetings of national organizations.. Following ' 
is a list of individual's consulted* with comnents- )«§garding the 
contributions of sach. ' p . 

f - - ■ 

1. Professor Margaret G. AJdrich, Chairman, Mat|iematics • ' 
DepartnKnt, Takoma Park Campus,- Montgomery 061 lege. 

\ * . „ • . . f 

. .,-2. Dr. Clifford L. Rail, ^Assistant for Multi-Campus Planning 
Coordination, Montgomery College. 

, • ■ . V 

Mrs.. Aldrich, one of the authors of "A Report on a Project 
to Develop a Modular Instructional Program in Pre-Cal cuius 
Mathematics" 1974, and Dr. Rail outlined. steps for the prepa- 
ration of a report on a modular instructional program in 
introductory biology. A copy of the "Program irw-Pre-Cal cuius 
Mathematics, Brigham Young, University, was supplied, as- 
weVl.^as a copy of The Yellow Pabes ; A Guide to Undergraduate 
Innovations . , ' ■ 

3. Dr. pyckman W. Veniiilye, Executive^ Director,"Anierican 
.Association for Higher Education,' One Dupont Circle, 

, Suite 780, Washington, D..C. 20036. 

• IR two conference?. Or'. Vermilye outlined the prdject "Nexus," 
^ the function of which is "linking oeopTe with questions, with 
people with answers," (see Appendix ) an3 explained the ad- 
vantages of asking specific questions, related ^to specific 
problems, of $omeon0 who has previously dealf^rith similar 
;^problems. Often a telephone call i^ the bes;t way to start a 
J search. Dr.. Vermilye "pointed out -the value of first surveying 
the available literature on modular instructional programs and 
flexible scheduling, using ERIC, Educational Resources -Informa- 
tion Center, A Clearing House on Higher Education. A computer 
searx:tt of the literature was requested and a bi.bliographic 
Citation List generated. . * ' ' 

*• ' ■ ■ . ' 

4. Dr. Eileen Kuhns, Executive Associate for Council i)eveloprnenf 
American Association of Community and Junior Colleges, 
Washington, 0. C. 

A telephone call to Dr. Kuhns [resul ted in encouragement, an 
offer of future help, and, above all, generated a discussion 
of the 'value of "the analysis," an examinati6n of existing 
practiTies before putliniiig innovations* For articles concerning 
modules written by Dr. Kuhns, see References #io and' #11 at the* 
^ end of .this report. v ' 



5. . Dr. Lois Beisher, Science Division, Antelope ValTey ^ 
.College, 3041 -West Avenue K, Lancaster, California " 
93534. 

The opportunity of participation in the program A Day With 
Vi s i tor-Cons ul tapt , Professor Beisher , was^ helpful . The 
Visit, sponsored by the American Institute** of Biological r 
'Sciences, was fdr'the purpose of discussing with the Takoma 
,,Park Biology facultj!^ *innovativavmetrtods of individualized 
instruction i/i Biology: self-instructional microbiology 
laboratories and audio-tutorial biology. There were three 
dfscussion groups and a luncheon meeting scheduled. 

Professor Beisheir has had wide experience in developing 

innovative programs- at Antelope Valley^ College ^nd -has pub- 
lished individualized materials for use in microbiology 

laboratories. (See Section, Review^ of Commercially Produced 
- Mctterials.). Her enthusiasm for hen f)rqgram was contagious. 
, (See copy of Dr. Beisber*s follow-up -report in Appendix : 

lAttachments-.') - . 

6. Dr. Saiiiuel N. PoStiethwait, pepantment of Biological 
■ Sciences, Li'Tly Hall of Life Sciences, West Lafayette, 
Indiana* 47907. (See Section, Notes From Visit to 
Purdue 'Univ6rsity. page 23.) . . . ■ 



NOTES FROM VISIT TjO PURDUE UNIVERSITY . 



On October 29, Dr. Clifford L. Rail, Assistant for Mul ti -Campus Planning 
Coordination, Montgomery College, and I flew to West Lafayette, Indiana, to 
.visit Dr. Samuel N. Postlethwait and the Purdue Minicourse Project. Due to 
bad connections in Chicago, we .were .unable to begin our conference with Dr. 
Postlethwait that day, although he and his staff were expecting as. 

On October 3p, we had two informal sessions with Dr. Postlethwait, " 
one in. the morning and one in the afternoon. Thr^e of the Teaching Interns 
in the Purdue Biology courses, Drs. Gerold Melara'gno, Ro<dn.ey f^att and 
William Langley, and the Secretary-Coordinator of the Purdue Minicourse 
Development Projefct, Mis5 Joyce Bell, joined from time to time and entered into 
the'disciissions and answered ^questions. ' The teaching interns are young PhO's 
who are learning the minicourse approach to Biology by working under a special 
grant ^t the Purdue Center. They prepare mi;?icourses for the pool in General 
Biology, have charge of the largfe and smal 1 ' assemblies, work with the students . 
at, the learning center, correct papers, give. oral examinations, and help the 
students with their experiments. One of the interns. Dr. Jerry Melaragno, 
accepted our invitation to have lunch with us at the motel. Dr. Myatt and. 
Dn. Melaragno conducted us on a tour through the Tearnjng center where we saw 
the students V?orking at the booths, in groups, and discu.sstng their course' work 
and preparing for presentations in the small assembly sessions. 

•• , • ' ' \- ■ . 

' The learning center consisted of two large rooms with an open stock- 
preparation room between. It is usually open from 7:30 a.iii. to 8:30 p.m. (at 
least 74 houhs per. week). ' . . . ^ 

Size of space - .3,000 t square feet , » 

. Number of booths (student stations) - Burgess Co. booths t 112 
(15.2 students per booth) . . , • 

Number of rourtd study tables (well lit) —4 1n coffee area in Center 
\ Number of students in course - 1,700 

Number of instructors - 7 . ' " . 

Number of mini courses in "pool" - oVer 100. 
■ ■ . ■ ' , . 

. In the morning we started t)ur session with Dr. Postlethwait by looking and 
listening to slides and audio, synchronized, describing the minicourse concept. 
It was shown on a Singer Graftex Caramate. The machine was stopped and started 
often as we asked questions and Df. Postlethwait and Ms teacher-interns,- 
explained procedures to us. Using. the blackboard. Dr. Postlethwait diagranmed 
the growth of the audio- tutorial and minicourse approach to learning at Purdue. 

The audj.o-tutorial system at Purdue was begun in 1961 ,as an attempt to 
assisrt students with limited backgrounds in Biology. Special -lessons, particu- 
larly in Botany, were prepared, using audio tape, and made available to students 
in the Audiq- Visual Center. At first they wqre us.ed as a supplement to the 
conventionaVinstruction program. Later, all instructional procedures were' 
totally reorganized .around the taped tutorials. 
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In 1969, <Dr* Hurst joined .the staff to place the Zoology course on 
audfo-tutorial . It was realized that self-instructional programs. would 
provide a great potential for flexibijnty in a' learning system,, and at that 
tijne a further modification to provide still greater individualization was 
explored. The content of a Botany course lind th^ Zoology course were divided 
fnto units called minicourses. For each ^inicodrse, a self-instrUctional 
program Was produced. From this a highly flexible scheme evotved* 

s 

Dr. PQstlethWait 'illustrated on the blackboard the steps in the evolution 
of the flexible scheme of minicourses in the Bjology sequence 108-109 at 
Purdue." The content of the courses were divided Hntb small units of. subject* 
matter. ' - * ' ' 




4 units credit 4 units cre.dit 

We. were then told how the units were designed into smalT courses, covering 
a limited amount Of subject matter whose content is. a coherent whole — with 
definite beginning and ending -r relating primarily to one topic' The designa- 
tipn. Module, was rejected for a nunber of reasons^! ch will be examined 
loiter. Usually, each minicourse represents less thair one credit hour of conven- 
tional course work. At Purdue the average is 8 to 10 minicourses per credit . 
hour;.' 

, Minicourses can be used individually, e.g. for enrichment or remedial 
stucjy as a part of a conventional c;ouj:$e, or be coribined in a variety of 
sequences to total* the equivalent of T, 2, 3,. 4 to 8 credit hoars, depending 
on how'a student is enrolled in 108-109. • , ' 

An analysis of these units of Information showed many 'to be comnon to both 
courses, e.g. the cell, cell division, genetics, ecosystems, etc. Dr. Postlethwait 
drew a series of symbolic representations of a , pool of minicourses. A series of 
dots represented the minicourses. 
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A circle around several dots separated ."those dealing with subjects taught in 



^108, Plant Biology (.P). 



108 



A second circle was placed'aroiind the dots representing subjects taught in 
103, Animal Biology (A). 

108 109 . . 



Jnmediately, thq redundancy became apparent as we cbuld see the joverlapping 
of. the circles around those minicourses common to both courses. (C). 



•p C 



op 



op 

• V 



The dots outside the .circles adjacent. to P. and A, representing those mini- 
courses d.ealing with a large variety of topics within the context of the 
two-course sequence, are optional (op). The optionals may be selected by 
the Student as needed to comp^lete' the credit hour requirement in Botany or 
Zoology. The student may trade-off A or P_ courses for options, depending 
.on the course in which he is registered and when.' The C m^inicoyrses must . 
be taken during the first semester of registration, whether Batany or Zoology 
is taken first. The usual sequence is lOS-lOD". 

A study of the blackboard illustrations revealed the miny ways in which 
minicourses can provide flexibility^and individualization. 




2 * * 

The advantages and pitfalls were discussed. Dr, Pos'tlethwait admitted that 
'there were "several early problems" which were identified and solutions 
.determined as the project progressed. 
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In 1970, a three-y4ar Mini course Oe^^elopment Proje.ct, funded by the 
. National Science Foundation, was begun. As many as 100 persons from this ' 
country, and some foreign lands, prepared minicourses in thei.r respective 
areas of specialty. A pool of over 200 minicourses, covering basic biology 
courses (admittedly, some better than others), have been accumulated at Purdue. 
The Minicourse Development Project was an operation apart from the freshman 
introductory biology courses (108-109), where the AT, and minicourse systems 
originated. 

A supplemental National Science Foundation Evaluation Program began in 
•July 1972. Through this, the pool of minicourses underwent systematic testing 
and evaluation in selected mid-western colleges and universities. This program 
cdntinued through June 1974. 

. In July ;i973, when! the MDP terminated, the NSF supported a cooperative • 
endeavor between the MDP of Purdue University and the. Biological Sciences 
Curriculum Study (BSCS){ at Boulder, Color?ado.* The MDP has moved to Boulder, 
where the Purdue-BSCS f|roject is completing the development- of a pool of 
minicourses covering a.core of biology (college-introductpry-course-level ) . ,Dr. 
. , Postlethwait participaies in this and commutes regularly between West Lafayette, 
Indiana, and Boulder, Colorado. It 'is the intent of this program to identify 
with a producer/publisher for distribution of the minicourses. (A book on 
minieourses by 'Dr.. Postlethwait, and a pool of minicourses, are being published 
by Saunders Publishing Company and will be on the market early next year.) 

Upon completion (yf the Boulder Project, it will.be possible to purchase 
instructional materials from the minicourse pool, which can then be used in 
tailoring biology courses to meet the individual needs and interests of our 
students' at Montgomery College. Biology of the degree of sophistication 
found in major universities will be made available to colleges everywhere. 
Even now, the Project is actively cooperating in the exchange of materials on " 
an international, as well, as a national, basis. , , y « 

In the afternoon sessiOni Dr. "Postlethwait gave us more details about 
the Purdue minicourses and. how they "worked" within the framework of Biology 
J 08-109, as well as within the University administration and registration 
* ^policies. Many of the pitfalls iri'the' use of minicourses were discussed and 
emphatic warnings given. Wfe came home with our heads full of new aiid exciting 
ideas and our arms full of pamphlets and reprints about minicourses (see 
,^1' -/Appendix);- also packets of a few minicourses and a Dr. Postlethwait tape. 
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' ' * * Submitted by, 

Bernice F^ierson 
/ • ^ Professor Emeritus, Biology 

(*) In the 1960 's, the BSCS three-group laboratory blocks - "bl ue," "yellow," 
and "green,*" authored by secondary school biology, teachers working at 
Boulder, made considerable impact on the biology taught in high schools 
over the country. It is not easy to determine the effept of the "new" 
secondary school. biology on the college introductory course of the 1970 's. 
Admittedly, however, certain secondary courses are equal or superior to 
the introductory college course offered at some institutions. (Reference 
#13) 

Note: Although the diagrams in this section were d.rawn on the blackboard for 
us, the ones used to illustrate this section'were taken from Minicourses 
' What Are They? by Postlethwait, S. N. and Frank Mercer, Purdue Research 
Founda.tion, 1972. (Reference #18) 
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C. Current Status of Minicourses in Biology 
1. Location of Mini course Progrsams 

* 

The following list of professors, currently knoWn to be 
teaching biology by the "minicourse" method, indicates how 
widespread the A-T minicourse concept has already become. A 
letter has- beep written to each of these professors asking 
V pertinent questions concerning th§1r programs: 

.' (a) Samuel H. Postlethwait • ' 
Robert B. Hurst 

' ^ Minicourse Project: Botany and. Zoology . 
-t : ' Department of Biological Sciences 
■ Purdue University 
. W. Lafayette, .Indiana_ 47907 
Phone: (317) 494-4080 - . 

Joyce Bell, Secretary-Coordinator 

U 

•• Note: The minicourse program at Purdue is in 
. . its fifth year , of operation. 

♦ (b) Harry Fulton. 

Olivet Nazarene College ' ' 
Kankakee, Illinois 60901' ' • 

(c) 'Frank V. Wercer • * - 

School of Biological Sciences 
.Macquarie University^ 
- North Ryde' *^ . • 

NSW 2113, Australia 

(d) James Jenfsilns 

Elizabeth City State University . 
Elizabeth City, North Carolina, 27909 

(e) Mildred CampbelT ' 

Wharton County Jtintor College V . 

Wharton, Texas 77488 V^-t^ .-^L 

. ■ ■ • o <>■ "\ \. 

{fl John E. Frey ^ " 

,i Northern Michigan- University 
Marquette, Michigan 49855 
' Phone: (906) 227-1000 

. 1 ' Note: The audio- tutorial bioldgy laboratory 
\ ' \ consists Of 12 minicourses in biology,' 

self-p'aced. • ^ 



* ' c 

An additional list of A-T and minicourse programs over- 
t the country ha? been placed in the Appendix. 
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2. Review of Conrn^rcially P):oduced Matecials • 



It is recommended elsewhere in this report that the devejaper 
of the minicourse program in biology for the third canibus make 
extensive use of available commercially produced mater^£f!ls» 
The following list,; with added comments, is a resume of the . 
results of ah investigation- which Ayas made of conmercial sources: 

(a) Fifty (50) new "how to" modules, teaching' laboratory 
skills, for the life sciences, from the AIBS Project; 
aiOTECH. , . 

These independent teaching dnits havelseen tested in' 
more than thirty teaching and* training environments' 
representing high school?,' two and four-year colleges 
and universities, and ,in industry . Each module is 
a multi-media package 'consisting of a filmstpip- (or 
35 m slides), a-*cQjnpactfeiudio cassette, and a student 
guide. The study guide introdudes and lists the topic, 
objectives , p.re-requisite skills, materials and equip?p(2ht 
needed to actually perform tjie>task.. The- fifty modules 
are divided into five series: . '' I 



. '^-^Ge'neral Skills Series 8100 ; . , 
Aninpl Handling Skills Se.rjfes 8200 
Envi-ronmental Skills Series 8300 
Jield and Museum Skills Series 8400 
, . . -Allied Health Skills Series 8600 

Other BIOTECH modules are being produced. The prices 
per titl fe "ire from .$25 . 00 to $29 . 50 . The' V^ul es f 
jnay be ordered from: \ 

Conmuni cation Skills Corporation 
• P.O. Box 684 

' Fairfield, Connecticut 06430 

^or information concerning the developing of modules,, 



A thorough description of the AIBS BIOTECH modules may 
be found in: - - 



Project BIOTECH ; A Modularized Answer t^ a Critical 
Manpower Question . lay Elwopd B. Ehcle, published in 
The Usd of Modules in. College Biology Teaching . 

. edited by Creager, 'J. G. and D. L. Murray, 1971 . 

• (Reference #4.) ' 



writer- 



Project 3I0TECH 

American Institute of Biological Sciences 
Box mli Rosslyn Station ' , 
Arlington, Virginia 22209 




(b) A. series of. fifty- four <'54) half-hour programs on . 
"video cassettes, entitled Today's Biological Revolutior3 > 

presents an understanding of the basic racts^ concerning 
N . the rfature of life; its origins, "and molecular and 

; /cellular' mechanisms. The course professor is Dr. Bernard' ^ 
^ Strehler. TheL' cassettes are either in color or black 
and White and retail for $175.00. The cassettes may be 
used with a monitor or a regular .TV, with or without 
recording* capabilities. Thes^ programs are produced by: 

Video* Cassette Industries 
/. 451 Melrose Avenue ^ ' , , 
Hollywood, California\ 90O69 ' ^ 

The local distributor is: 

Video Communications' Associates,' Inc. 
Suite 904, Watergate X)ffice Building 
■2600 Virginia Avenue, N.W. - \ 
Washington, D. C. 20037 
Phone: (202) 333-3881 

(An af.filiate of the American Video Network) 

At a jneeting with Video Coimuni cations Associates' 
• / president, Charles B. King, on the TaKoma Park. Campus , 
(Takoma's Learning Resources Department has a monitor)', 
portions of two -programs were' viewed: "Life Organized 
as Cells". and "Evolution of the Nervous System." The 
material was well organized and excellently presented. 
,This meeting was arranged by Mrs. Helen Ackerman, 
Learning Resources Department, and 'Dr. Evelyn Hurlburt, " ^ 
Biology Department. . 

VCA sells other instructioniT programs which would be 
worth investigating, such as: ' 

Tell star's: Anatomy , Biology ,^ MicrDbiology 
Minnesota Video-Nursing Education Cassettes 
Any Time Life Films 

Vi deorecord Systems : Comparative Ana tony. . 

(c) Individualized Instruction for the Allied Health Sciences , 
by Lois Beishir, Canfield Press, Huffer and Row, ,1974. 

This publication contains fifty-three (53) self-instructional 
packages of techniques used in bacteriology, including ^ 
many difficult and aseptic. techniques., The packages or 
modules answer the students' questions before they are | 
asked, remove the need for the repetition of demonstrations • 
^ in microbiology in practice, and give many "dry runs" and 
^ practice activities. The author claims *that aven a poor 
or average student, if he can read a cook book, can master 
the techniques taught in this course. 
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(d) Mini course Development Project of Purdue University 
and Biological Sciences Curriculum Study. 

B. Saunders Qompany " 
Philadelphia - London - Tdronta. 
* 

. Publication is scheduled for December 1975. Nearly 
eighty (80) minicourses have been developed by the 
.project and more are^being developed. Collectively, 
the minicourses to be published next year yill cover 
a full year's introductory biology course. Enough 
extra material wilVbe available to allow for areas 
of special emphasis land supplementary stu4y. 

^ The Purdue University and BSCS Project is heade/i by 
/ Dr. S. N. Postlethwait, the pioneer in audio-tutorial 

biology instruction. ^ . ' 

The minicourses are organized .intp twelve subject 
' clusters, ^ch cluster has a stwdy guide, instructor's 
manual (with printed tape script), audio tapes (both 
cassette and reel-to-reel), and an array of visual 
I aids (films trips, slides, charts, etc.). 

Instructors may choose any combination of subject 
clusters for their courses and will receive the 
corresponding teacher's guides and tape scripts free 
of charge.* Sound tapes and visual materials will be 
available for departmental purchase^ and wtll be 
packaged separately for each cluster; A catalog of the 
entire project-will also be available. , 

Advertising materials for the AIBS BIOTECH ndodules and 
the Purdue-BSCS minicourses accompany this report (See^ 
Appendix^) Seventeen preliminary versions of minicourses, 
produce by the Purdue Research Foundation, will be 
placed in the Office of the' Executive Associate for Multi- 
Campus Planning CoOrdination\ They include. Study Guide, 
Instructor's Manual, and Tape Script. 

(e) Biology ; An Individualized Course, by Robert N. Hurst, 
Purdue University, and Kenneth H. Bush, DaVid McGaw and - 
Curtis L. Smiley. -$175.00, published by Westinghouse 
Learning Corporation, 770 Lucerne Drive, Sunnyvale., 

s,s California 94086, 19>3. 

r ' • 

The course includes thirty-seven minfcdurs^s. The kit 
includes 37 Stu(Jy Guides, 37 Instructor's Gu4des, 1 
Instructor's Orientatfon Guide, 1 Student's Orientation 
Guide, and Tests and Exercise Answers. The senior author 
. of these minicourses, Robert N. Hurst, worked with Dr. 
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- Postlethwait in developing mini courses fbr Biology 
•108-109-at Purdue University and is presently'iri 
charge- of the year's course. Many of the Westing- 
house L^afning Press minicourses are used in the 
Purdue Program. 

- The kit containing the 37 minicourses is in* the 

*' officd of the Executive Associ^ite for 'Multi-Campus 
Planning Coordination. 

(f) Topics 'in The Study of Life ; The bio (Biology 
Individually Organizid) Source Book , published by 
Harper and Row, Hew York, Evanston, 'San Francisco, 
and London, 1971". . » 

. This' book .contains 61 articles -whose authors are 

^ outstanding scientists in their field. If'takes 
advantage of the flexible, individualized format 
.provided ty audio-tutorial techniques to give the 

• student an opportunity for repetitive instruction 
on ..at schedule that is more adaptable to his needs 
than' is the typical, classroom situation." It is " 
. . from this l^ook that students in Biology 108-109 ' 
at. Purdue read teftain articles in order to write 
' summartes', )i/ithouf aijy. nofes,. for bonus points for 

■'A-B' grades.- ■ . ' . • .• 
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Minicbyrses: Advanta9es'anjd Cautions 

■ * - . " * u '■' ■" ' ' 

A. ' Ad^^antages: /. '.' ; ^. - . ' ./ -.c -■_ 

/ • ■ '■ - • ' * I » ■ ■ ■ ' ' " ■ 

Sjbme advantages 'of thf- Minicours^' — the integrated", 
independent .study ..method .'.* -. . ' ' '' 
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Jhe minicoursje is simply the knowledge motfale or unit of 
ne A-T course, bfsoken up into smaller, "mgre -readily inanaged--" . 
, ites." I t .has ajl the advantages of A-T, pi us- more flexibility 
and more individualization . T-he content ofp^ne, twa, or even 
three courses may be. put irit» a single .collection of. mini courses. 
Topics identified as «ssentta'lly the same, in each course become 
a pool of common mini'courses, which the .studefits take when they 
first enrol t in any one of the courses/ ^ ' ' ' ' 

• • » ••..* * 

A few of the ways in wKich the minicourse strategy "provides 
more flexibility and indivi'duaHzatioD are-; 

(1) Minicourse programs 'accommodate to the goaW, interests-,* •* * 
capacities and backgrounds of the students. MiniCourses ' 
may be selected and combined in a. variety of ways for 
individually prescribed instruction. (See Figure 2, * , 

• < page 34) . . , • / 1 ' • . .. " 

(2) ' Alternate or optional infnicour'SQs eari ^e provided giying ' ' 

students the oppqrtunii^ty to choose. different approaches.'* 
to the same subject, ;pr to. Stiibstiftute different subjects, ' /.. 
according- to his needs or interests. Minicour&e programs 
allow a student to contro-l the rate and emphasis ofr-hns 
, study. 5ince each minicourse jsV essentially -an independent 
learning system ,\a^,8tb4gnt can^start^, and stop (wi.thin tertain 
*. limits) at any'point. .He-^can repeat; or skip segments of-the 
program according to hi's needs. '* • 

■■ 'V .:. -r ' ■ ■ \ . ■ . 

(3) Poor achievement will be i4entified at.many. poiMs ifiiach" ^ 
minicourse; pre-test, self-test; in the irldependent study 

• session and small oral quiz session, ^as^well as at the pos.t- . 
test, all within a short time. .The-^mifll. unit of material . " 

, ih each minicourse permits frequent e\/al.u,ation of a student's ' 
progress. Results of all tests are learned by the stufient •• 
immediately. . . | ' 

0) SiD^e- each, minicourse is essentially .an tndeperidenr learning 
system, a student,can start and stop a progfam of mij?(i courses 
at any f«int. He can repeat .or skip'seQments of th^'program 
accordifig to his needs. If he drops out, he may reiCeive' credit 
for those mini courses which he has Satisfactorily^cbmpleted. 

(5) A'minicourse program makes it possible to give variable credit. 
How a student is registered fon a course determines whether 

he receives one, two, three, four or even more credits. A.*, 
stated- number of minicourses^ would have to be completed in 
order to receive one credit.. Also-, credit by elimination 
• would be availablef. , " 

(6) Minicourse programs eliminate redundancy in courses covering 

. partially similar content. Thus, efficient use of facilities, 
staff, and stUdent time can be achieved. . 
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(7) Revising or ujidating a minicourse or several minicourses 
— . is ntuch easier and. less 'costly than revising an entire ' . > 

. ' conventional course. The small , unit of material in the 
' mini course permits this. Minicourses may .easily be added, 
subtracted or changed, Revisions should be based on student 
performance. ' 
<...,. ' ■ ; ■ ■ - 1 

<8) Once a bank of minicourses have been prepared, a teacher 
. has time toT^erform the important functions of motivation 
* and communicating theexcitement of scientific discovery; 

* Other means of motivation might be through "The bio Source - 
Book" articles assigned to be precised and through guest 
speakers in general assemblies. 

(9) In rairticourse programs it is posSibleVto include minicourses 
, designed jto show'studehts how experimehts' are performed, 
observations made,, and data collected without having to' o 
experience the frequently discouraging episodes of frustra- 
tion and disappointment which accompany most experiments. 
Such -a mini course is: "Observing Beliavioral Patterns on" ' 
Rat- Pups," BSCS Experimental Edition 1974. (See VI I I, 
Appendix ,- Attachments) .\ . . * 

, . Often conventional teaching methods 'encroach on the creative ; 
life Qf the teacher, replacing rather than supplementing the 
teacher's own development as a scientist. Introducing mini- 
. course programs may remedy this. Preparing minicourses can ' * 
be' very creative, involving much research, especially ones ' 
'like the rat pup« mini course mentioned above. In the new 
programs, teachers stioutd have more time to, examine .'and 
. explore biological materials with their students. • ' 

(10) The outstanding characteristic of a minicourse is actiye 

^ . stuaSht participation at every step. The student . learns by - 
. doing. The' responsibility for learning is placed directly 
on the student. ' • , ■ -.^^ 

(11) In minicourse^, the emphasis is on the student's learning 
activities rathfer than on the^teacher's teaching activities. 

, Rather, tthan b^e group-orientedT they are individual -oriented, 
providing maximum student freedom for independent stiidy. The 
* teacH^r's role in the minicourse programs is quite different" . 
than in conventional courses. Here he is a resource person, ^ ' 
giving guidance and encpuragement ivhen needed. . ' 

(12) The Integrated Quiz Session (seminar-type) with 8-10 students 
is one of the most important educational experiences of a 
minicourse program. . . . . . . • 

. (13) Mini courses, 'using the audio-tutgriaUsystem, bring into an' . , 
•integra|ed sequence all the learning experiences of the cen- 
ventional <:oOrses — Tecture, laboratory, recitqitibn. All 
learning events tend to complementr'and enhance" each other. 
Teachers need no longei^ worry abtfiftjByrfchi'onizing lectures ' 
' and laboratories... ' y 

* 

• Q ■ - 



(14) Jhe audio- tutorial system used in the minicourses permits' 
the students to ^concentrate during their stutiy: In the 
individual booths they are not distracted, for there they 

I, are isolated 'from their sul^ndings. 

(15) In a minicourse program, using the A-T strategy, the 
Learning Center- is open every day, all day long, and in 
the evenings. Inflexibility of rdom»schedul1ng is no 
problem. All make-up and advanced^or in-depth work is 
done here. Tapes and- other self-helps free the teachers 
tO''work with the individual students or have timely dis- 
cussions with groups of students. • 

(16) ' Once minicourses are' available, the teacher is freed from 

the routtne of teaching repeatedly the same iteterial. This 
is true because multiple lecture and laboratory sections are 
. dispensed with. It is. true also as regards small groups or 
individual demonstrations. If the tapes are properly 
structured, there ,is little need for demonstrating. Labeled 
photographic prints^ 2x2 Kodachrome slides and programmed 
notes substitute for the tedious repeating of demonstrations 

• ' ^ of precise techniques as In microbiology^ or delicate dis- ^ 

sections fn anatoiny. Students can find even the smallest 
structure in a mfcroscope section If the' dkectfons on the 
tape are explicit and the photographs for (illustration, taken 
. at- different levels olT magnification, are qearly labeled. 
(See VIII., Appendix. Attachments - Ilma-M. Brewer, l^n.Audio- 
.Visual Method of Teacl^ing and Learning," Section K, Reference 
and Attachment Booklet. Also, see Lois Beishir, "Individualized 
Instruction for the Allied Health^ Sciences," :>974.) 

" (17) If a minicourse or cluster of minicourses involves primarily 

portable items, they can be made available! outside the Learning 
' Center. Conceivably, several' minicourses,- constituting a rela- 
tively ftigh proportion of a regular course, could be studied 
at home, or in a hospital. ' . 

(18) Tt^nsfer of materials between courses and. between in%titutions 
is more readily accomplished with minicourses. A minicourse 
can be used in several different courses, thus reducirt^ the 

• cost of development. [Credit received for passing a minicourse 
is permanent. Since students may retain credit for any mini- 
course completed., they need not repeat a" minicourse even though 

4hgy. take several -courses in which the same minicourse is 
required.] They make exchange programs feasible. 

Some Limitations and Cautions: , 

W) If the "bite of knowledge" - the minfcourse, is not small 
enough, or .if the objectives are too numerous or too vague, 
J;he results are likely to be disastrous. 

(2) A certain type- of •student may not be ready or able to accept , 
the responsibility for learning which the minicourse places ' 
squarely on his shoulders. The emphasis is on the student's 
learning activities rather than on tW teacher's teacfilng acti- , 
vities. There may be a lack, of interest on the part of the 

• student since the teacher is hot always present and watching 

• Jjover his shoulder. No one tells him exactly what to do and 

when to do it. This type usually suffers from "carrel, or head- 
phone claustrophobia.'*^ 

: ■ . -43 , 



(3) \The content and" style of the minicourse, as well as ' 

the behavior of the. teacher, roust create an envirtr\- 
ment in which the student is inspired to becojne , 
involved in the process, of learning. If it does not 
' do this, it fails. Ihe student's attitude is very 
important in learning. * ' , „ . 

(4) A minicourse is considered a failure if a si'gnificant , 
number of students fail to reach the criterion of 
performance. KeviSions, which often are necessary, 

are based ph student perforraanfte. ■ ' • • r 

"(j5). The development and testing of an A-T minicourse pro- 
gram is time consuming and^ requires considerable skill and 
talentv 

(6) Many teachers are uncomfortable with A-T t-echniques. 

It forces them to change dramatically their accustomed' 
role and to. state exactly what they are trying to % . 
, teach. • ' » 1 

(7) The A-T minicourse strategy, is 'more lilcelyto revfeal 
the true nature of a teacher! his attitude toward his 
students,' toward his profession and toward himself. 
For example, if a teacher is not a good counselor, , 
is .not genuinely friendly with students, and is not 
totally committed to helping aJl students learnj he 

- . should perhaps not enter a*minicourse program.- 

(8) ' The teajcher may use the mintcourses as an excuse to 

spend Learning-Center time in the teacher^s lounge, 
^ in his office', or on the golfcourse. Minicourses would 
then, indeed, be "void of human interaction" as some 
critics feel. It is xi fallacy t^ think that .the A-T * 
minicourse, pnce it is begun, can run itself. 

,{9) Because of thet limitations listed above, it may not be 
feasy to convert existing faculty, who are content in 
their familiar classroom surroundings, to the A-T 
minicourse system* Most professors, who already-'have 
their conventional cpufses well prepared and who are 
haj}py with clearly defined and limited teacbfha assign- 
ments, may not elect to -change. (Reference J9) . 

(•10)- To plan the educational procedures of an entire campus, 
or even of one department, around the minicourse concept 
would entail problems. Chief among these would be that 
^of providing coherent educational programs for from 
l,00d to 20,000 or more students, nof all of whom will 
be motivated and responsible. (Reference #9) 
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It should Tibt be expected that mini course programs 
win be less expensive than conventional 'programs , 
either in s/tafting or equfpment — they are not likeTy 
to be'. 4m reasons for adopting them should not be . 
that they will be cheaper, or ea^ie)*, or even more 
efficient, but that, in the- hands' of. teachers with 
imagination as well as knowledge, they will provide a- 
better way for students to learn.* (Reference #4, page 
91) . 
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IVj Proposed Program of Minicourses for Third Campus 

. A., Analysis: TabTe 4 - Anal7sis and" Organization of Minicourses . ■ 

An examination of fables 2 and, 3 revealed duplications of subject 
matter 1n courses in biology, botany and zoology offered at Montgomery 
College.* In Table 4,. the information in Tables 2 and 3 is condensed • 
so- that it can be sSwn on one-table. Subjects included in alV 100- 
courses are arranged as titles of minicourses. Bi 103 and Bi 131 apd 
132, although added to the taWfe, are not completely analyzed; only 
the. areas- *of overlap with the other courses are shown. They are in 
the health-related curriculums on the Takoma Park Campus and will not 
be offered at Germantown. ' . 

Following the' organiz ation patterns used at Purdue University, the 

■ minicourses are arranged in groups and, given numbers: the minicourses 
which deal with fundamental concepts and princfpl-es of biology and are 
common to the first-level courses, C's, Group l;„the first-level plant 
"subjects, P's, Group 2; the first-leveT animal subjects. A's, Group 3; . 
the second-level plant subjects, 2 P's, Group 5; the second-level.' 

■ animal subjects, ?A's, Group, 6. The designation's Groups 4, 7, ari'd 
possibly 8, are reserved for pools of optional minicourses, which 
deal with a large variety of topics in biology. From these special - 
emphasis and supp>ementary-study optionals, the students may choose 
the specifiect number of units required to complete a course or to 
obtain a -grade higher than "C." « 

. The checks in the blocks indicate the inclusion of a minicourse 
subject in particular conventional courses. The ^redundancies are 
ipiediately evident. Conventional course .distinctions become blurred 
as att6ntion is focused on the 65 basic minicourses. - 



(*) The fact tha.t the same topic appears in two or three different courses does 
not mean that the topic includes the same material, takes the same amount of 
' time and has the same emphasis in each course. For example, the phylum 
Annelida is "covered" iji both Biology II (Bi 1.02) and Zoology II (Bi 122). 
In Biology II, where anatomy and physiology jire often taught comparatively, 
th^ organs and systems of the earthworm are compared with those of higher 
organisms including-man. Very little, if any, time is' spent studying 
» examples of the three classes of the Annelida ; Polvchaeta . Oligochaeta . ' 
and Hirifdinea . Whereas, in Zoology II, oftipn examples of all three 
classes are studied, as well as the trochophore larval stage" of the 
■ archiannelid, Polygordtus . Reproduction, development and behavior of 
all-may- be included^ ' 

<. ' • * . ■ ■* 

In order to overcome this difficulty, minicourses should be prepared in 
clusters or series^ that some may be taken without others. There 
might be the Energy Series, t"h6 Genetics Series, the Cell Cluster, even 
the Annelids Cluster. In this syst'em, a student piay explore as deeply 
into a subject as his-hicli nations, abilities .and curriculum will allow. 

. .. . . 
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« Conventional 
Course Titles 
and Muirj)ers 

First Level: 
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Brea|(down: Suggested Groups of Minicourses 

I ' . ' » • 

1. Introductory Series, taroups 1 through 4 •* 

After comparison of the syllabi of lectures and laboratories i 
takoma Park and Rockville Campuses, Bi 101, Bi 111, Bi 121, with 
the titles of the pool o'f 80 minicourses from which Purdue's 
Bi 108-109 operates, it, was decided -to use, Purdue's four groups 
of minicourses, with slight revision, for the purposes of this 
report. • The reasons for this decision are threefold: 

a. Tlje topics are sufficiently similar to allow for 
the- adoption, with jpinor alterations, under the 
umbrella of the three conventional courses. 

• b. The Purdue Min^Gourse Pi^ogram has been in existence 
since 1969, and- has been constantly reviewed and 
Rierfected during that time. All the minicourses 
"^^ave been given units of credit, and the number of 
* units per course credit determined. The. pre-requi sites, 
if any, have been stated. Presumably, $here is no 
question ctbout their transferability. . 

c. Seventeen of Purdue's minicourses (preliminary versions) 
, have be^ obtained already. In 1975, enough mini- 
courses will be published by W. B. Saunders Company to 
cover a full year's introductory biology course. ^If 
the' mini course concept is adopted, it is recommended 
that Montgomery College use some of these to supplement 
the ones prepared by their. own team of teachers. (In 
a^inicourse program, substitutions and alterations, 
can be nfede a? neSded with a minimum of cost and effort.) 

In Groups -V - 4 there are: » ... 

Mini course Nun*er of 

Series '• Minicourses . Units 

A- * 18 ' 26.5 

P > 15 26.5 . 

C ' 12 17.0 

Op 35 (from which to 46.5 

pick 17.0 units) « ^ 
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For 8 credits of biology: • 

First Course Second Course 

• Biology (Bfi 101) Biology (Bi 102) 

Botany (Bi 111) Zoology (Bi 121) or Botany (Bi 112) 

Zoology (Bi 121) r Botany (Bi 111) or Zoplogy (Bi 122) 

Four (4) credits « 43.5 units (26.5 A's or P's + 17.0 C's or Op's) 
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The three first-level conventional courses have now become 
a Dool'of eighty minicourses. Each offers the series of .common" 
(C) minicourses, and in addition, a series of plant (P) or 
animal (A) minicourses; or in the case of Bi 101, a combination 
of (P).and CA) minkourses. A student takes only one of thesS * 
courses in a semester. The series of common (C) 'minicourses 
are taken with the first course in which a .student is, enrolled. 
A student taking both botany (Bi 111) and zoology (BI 121) would 
skip the minicourses he had already taken and go on to some of - 
the optional ones. In other words, he trades off commons for 
optional s in the second semester. « 

The usual sequence at Purdue University is botany with the- 
commons tha, fiV^t semester, and zoology with the optional s the 
second semester. It is recommended that Montgomery College's 
third campus start with this sequence. After second-level mini- 
courses are developed, it would be possible for a student to 
begin hts biology program with Zoology. IT (Bi ,122) or Botany II 
(Bi 112), provided he takes the common (C's).with the first course 
in which he was enrolled. "The" compatibility of the minicourse 
system with conventional procedures makes it possible to intermix 
the two approaches With no loss or problem to the student." 
(Reference #19) 

A few of the ^"slight revisions" referred to above might be. 
cited: ' ' , 

Animal DIversUy; The Lower Animal- Phyla 
might be moved to tliFfirst of "2A" Series, 
Group 6, and another substituted. 

Life Cycles and Special Life Cycles A-F . 
Probably these are included with the "2P" 
Series. If they are completed in Bi 111, 
they need not*be repeated in Bi 112. 

Fishing Indiana Lakes and Streams might be 
changed to " Harvesting Crabs ana/or Oysters , 
in the Chesapeake Bay^ (see 2 Op's and 3 Op's, 
Groups 7 and 8). 

' The optional courses offered for the student's 
choices should be of current interest and 
.regionally applicable. » Z'"*"""^ 




' a: A 2 

Group 3 



b. P16 & P17 
Group 2 



c. Op 47 
6roup 4 



. I LIST OF MINIcduRSES^ 

* . FIRST LEVEL ■ ' 

6tx)up 3 , GROUPS ] Series "A" 

Mini- 
course ■ • • V . Pre- • 
No. tJnits ■ Title ^ requisites 

A 1 - 1.0 Homeostasis: The State of Changing Sameness , 

(Westinghouse) 

A 2 . 2.0 Animal DiVersi-ty: The Lower Animal Pfjyla 

(Westinghouse) 

A3 2.0 ' Ani'mal Diversity: The Higher Animal Phyla 

(Westinghouse) . 

A 4 1.0 Organizational Levels 

A 5 2.0 , Support System? ' . . 

A 6 1.0 Animal Nutrition" 

A 7 1-5 . .Digestion. 

A 8 '1.0 Absorption and Utilization v 

A . 9 ■ 1.5 , -Transport 

A 10 1.0 * Gas Exchange . ' , ' 

A 11 1.5 , Excretion ' - ^ 

A 12 1.0 • Kidney Function ' 

A 13 . 2.0 Coordination ' , 

A 14 1.5 Chemical Regulation (Westinghouse) ' ^ - 

A 15 1.5 ^ Locomotion ' ... 

A 16 J. 5 '« Muscle: Structure and Function ^ ' 

A .18 ^, 2.0 *. Gametog\2nesi5*and.i?eproduction . 

A 19 1.5 Anii?i^l Development (WestinghoKise) 

.18 26.5 ' ^ ' " . 

, -f* , ' ' 

Group 2 . . . • Series "P" 



PI 


2.0. 


P 2 


2.0- 


P '3 


2.0 


P 4 


2.0 


P 5 


2'.0 


P 6 ^ 


2.0 


P 7 


1.0/ 


P 8 


1.5 


P 9- 


1.5 


P 10 


' 1.-5 ' 


P 12 


2.0 


P 13 


2.0 


P 14 


2.0 


P 16 


1.00 


P 17 


2.0 


15 


26:5 



, Diversity of Plants ' C . 1 
Germination 

Leaf • . c^3, C 4 

Transpiration v- . ' •: C 5, P 3 

Photosynthesis - ' uV, ■ p 8 

f^eral Nutrition * ' . * 

Meiaistems ' • . c 12 

■ Pigments and Light ' ; * • 

Structure, Stem js^, . , ^ P 7 

• Structure, Rootr*' - • P 9 ' 

Growth and Development, Auxins 

Growth and Development, Light > » . 

Reproduction in Plants ^ , " C 16 . 

Life Cycles , : ' ; ^ " 

Special Life Cycles A-F , P 16 . 
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. ' Group 1 ^ • . ' Series "C" 

- Mini- /i - ^ ' ; : 

course ' • • ^ ' . • < ^ . Pre- 

Ho.- ^ Units ' . . , , Title . • \ requisites 

•CI . 1.6)^ ' Diversity ' 'r ' 

C 2 . l.*0 , Complementanity of Structure and Function ' r , . 

C 3 * 1,0 Use of the Microscope , - . >^ ^ 

C 4 2.a * . Uni^ of Life ' ... C 3 • 

C 5 . • 1.0 Physical ■PbeRomena oi^ Cells ' 

C 6 * 2.0 ' Ultrastrueture" , ' , . * " ' 

C 9 "1.5 Respiration ' . " • ' , 

C 11 0.5. . . DNA Replication • ' 

C 12 1.5 • Mitosis j • C fl 

C 13 < 2.0 Structure-Function of Ecosystem ^ 

Q 16 . 1.5 DNA - Meiosis- . . C 11 

C 17 2.0 , Genetics ' ' C16 - 

.IF 17.0 . 

Group 4 . « ' . , ■ ' Series "pP'-' 

Op 1 - 2.0 • Evolution '. . - , ' 

. Op 5 ' 1.5 Population Pollution . ; ; ' ^ ■ . 

■ '*0p 6 ' 1.J5 ' Behavior ' ' . >j 

Op '7 1.0 Regeneration ' ■ 

,0p 8 2.0 ' Human Gienetics " ' - C17' - 

Op 9 1.0 , Wood Anatoiny - *' '• , - '* r) ■ ' 

*OplO' 1.0 . ' Origin "of. Life • . •* "' ^•- 

' T)p 11 XO , Birth Control ' , - ^ - „• - • i 

Op 12 1.5' , 'The Vertebrate Skeleton ' ' • . - '' ' ,A 5 . ' '. 

' Op 14. 1.5 * The Problem of POptilation • ' ' '' - ' /" 

Op 16 . 2.0 Heart Dynamics ' v' - ; . ".A 9. . ' 

Op 17 -1.0 V Xhe '^e: Structure * Function ' . ' ' 

Op 16 2.0 • .'NervVl;ransmission )«•*. ■.* • ■ -- A 13 

Op 19 1.0 Col-or«^Man . , • ' ■ . Qp'l & C 17 

*^ Op^O 1.5 . EvofiitWn of Man . • ; s^. ' • Op 1 

0p21 1.0 ; •, The vEar:' -Structure &• Function " • 

Op 22 , .2..0' ' "^Completnentar^ity df Organism's Environment " ' / v 

Op 30 1.5 . . .•iSnimal Adaptation ' * . - , 

. .*0p 32 , "1.0. Drugs' ' " ' '' r 

Op 34; ' '1.5 ' Pulmonary ^ Heart Disease ^- ^ ^ ' 

Op 35,^ 1.5 The bjplogical- Clock. , , • - • • 

Op 36 1.5 rv^rglades J, / , • • 

Op 57 1.5. - • Veneiffeal Diseas"e' " . 

*0p 38 1.0 You ►arid Disease . . 

Op 39 1.0 Water '.Pollution ' 1 • ' • - -"^ ^ 

Op 40 ■ 1.0 • Protein .Syntiiesis: Pffrt-I ' ' .. ' ' '. 

Op 41 • 2.0 ' •"^Prote-iji'SynthesisV' 1>art 11 ' ^ , - ' ^/ ' - 

Op 43' 1.5 . Endd^mbiotic Theory' of Evolution of Eucarytvtic -Cells * 

Op 44 . -1.5 Huhian'-Rfiproduction '. ' 

Op 45 1.5 ' Puberty ahd MenstruJil Cyqle ,« 

*0p 46 ; , *1.0 . -.Silccession' . ' 

Op 47 • • 1.0 ■Fishing Indiana Lalceh and Streams . 

Op .48 . 1.0 ■ . Lawn .and Tiirf Care \' ^ v ^. • ^ 

Op 49 1.0 Fish Out of Water'(tV Tape) ' ' 

Op 50 1.0 , Echolocation (TV.Tape) ■. 

' -.35 46.5 . . ' i, . ' ' • 

(*} Study Guides for Certain Options May be Purchased, at-the Bookstore. * ' 
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2. Second Series, Covering Existing Cour§es Bi 102-, 112, 122 

* . The'Rostlethwait A-T mini course method adapte-d to Montgomery 
■College's own requirenjents. . 

' ' ' . i 

The .list of minicourses - Second Level, Groups 5 and 6 - were 
the topics .identified for Bi 112 and^i 122. The curriculum of 
"the twa courses now becomes a coll'ection of 30 minicourses: 

Bi 112,- 4 credits = 26.5 2 P's + 17.0 2 Op's = 43.15 units 
Bi T22 - .4 credits = 26.5 2 A's + 17.0 3 Op's = 43.5 units 

Tha minicourses. for Bi 102 will be found scattered between Series 
2 P, Series '2.A„ aiKi Series A^(Bi 1>12, Bi 122, Bi 121). 

^ . Students registered in either Biol 101 or 102 should see 'an . 
.instructor in the' program to have a. plan of study worked'out f.or 
them., ' » 

.- .' .The list'. of minicourses. Groups 7 and 8, the optional 2 Op " 
Series and 3 Op Series, are suggestions drily. Many of them 
propose as a possibility, in-depth studies or on-going research 
projects which could be. completed for A/B grades. Some of these 
second arid third serles Op*ij..wh6n devel,oped, might be substituted 
.for certain of the Group 4, Qp iSeries now- in use at Purdue Uni- 
versity. ■ . • 

Optional' minicourses provi.de students with a richer variety of 
subjects. and a greater choice than the, coriventional courses. 
Through the development df more optionals and alternate minicourses 
the "latitude df coverage" can be increased constantly (Reference 
#8)'. ■ • ' • . , "4 

• .. ^ ■- • • ■ . 

•; Optional, minicourses may, be_5eherated in the -foil owing 'ways: 

■ a. In response to requests- from students and advisors. 
(Student^ me^ develop minicourses,.) ...» 

i). As cHPssHlt of discussions around the coffee urn or in ■ 
■', small .Ksenibly sessions. 

/. ' ■ • ' , " ..^ -■ \' 
^ c. r Faculty members may .put '.some of their particular areas 
of investigation -Into minicourses. . Students, usually 

• ^are .interested in. learning about a professor's "pet" 

• research project. • 
.. - ' ''"o; ' '■ 

d. ■ Need of students for more background in cheriils'try, - 
. *. inatheiiiatics, physics or geology.- The option^! ra'ini- 

■ courses resulting firm XhU "need',' pl.us some 
• . biplolgy. mi nicoiirSes., would fo,rm the hucleuf. of e^n 
interdisciplinary "c6ut?se." ^ ■•■/ ' 



LKT OF MINICOURSES 

. SECOND LEVEL 

^ ^ gj^ypg g g 

■ 5 . . f Series "2 P" 

. ' . (Bi 112) 

Mini- ■ ' / - ' 

course . " ' Pre- 

N'ov Units' Title requisites 

2 FT 1.5 Diversity of Plants II " . . 

2"P 2 1.5 - Representatives of ..Plant' Divisions 

2 P 3 ■ 2.0 Monera (Bacteria/Blue Green Algae) ' • ' 

2 P 4 2.0 Algae (Green/Yellow) 

2 P,5 2.0 Algae (ferown/Redj 

2f'6 .1.5 Slime Molds ' ^ , . * 

2 P 7 -2.0 True- Fungi 

2 P 8 . 2.0 Sac Fungi 

2 P 9 2.0 - Club Fungi * 

2P 10- 2.0 Liverworts 

2 P'll- 2.0 f Mosses J ^ - • 

"2 P 12 1.0 Club Mosses . . 

2 P 13-- > 1.0 Horsetails • . 

2 P 14 2.0 - 'Ferns' 

2 P 15 2.0 . Qymnospferms * f''' 

• 15 26.5 * . . ' ■ ^' '• ■ 

Group 6 • , 'Series "2 A" 

(Bi 1?2) 

2 A.l 1.5 , Invertebrate Relationships . ' - . ' 

2 A 2 .2.0 ■ Protozoa ' 

,2 A 3 .\l.O ■ Porifera , . ' . 

2 A 4 -2.0 Coelenterata ' . " ' ' 

■2 A 5 2.0 ' Platyhelminthes' ' •' ■ *^ " . 

2-A 6 1.5 Aschelminthes ^ ■ 

2 A 7 2.0 - Annelida ' ' _ . 

2 A 8 . 2.0 ' Mollusca ^ . • * ' '■- 

2 A 9 2.0~ Arthropoda - Crustacea ^ ■ . ' 

2 A 10 2.0 Arthropoda - Insecta ' 

2 A 11 2.0 Echinod6nnata - Anatorny' & Physfology 

2 .A12 1.5 ■ Invertebrate chordata 

2 A 13 2.0 Evidences of Organic Evolution ^ 

2 A 14 1.0 Origin of Life - Invertebrate Phylogeny 

2 AOS- Z.-Q Ecology ' ^ ^ ^ 

15 26.5 . . 
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V 



0 



Group 7 ' * • , Series ^'2 OP" ' 

^ ^ (Options with "2P"-Plant Options) 

Pre- 

Tltle •> requisites 



Mini- 


/ 


course 




No. 


, Units 


2 OP 1 ■ 


J 1.0 


a OF 2 




t Ur 0 


I'.O ♦ 


2 OP 4 


2.0 . 


2 OP 5 • 


1.0 


2 OP 6 


1.0^ 


2 OP 7 


• i-.s 


' 2 OP 8 


2.0 


2 OP 9 


1.5 


: 2 0^ 10 


1.5 


2 OP 1l 


2.0 


o ? OP 12 


1.5 


2 OP 13 


2.0 


2 QP 14 


1.0-^ 


• 2 0P 15 


1.0 


2 OP 16 


1.5 


. • 2 OP 17 


1.0 


2 OP 18 


2.0 


^ 2 OP 19 


1.5^ 


2 OP 20 . 


• ^.5 


2 OP 21 


• 1.5 


2 OP 22 


1.5 . 


2 OP 23 


1.0. 


2 OP 24 


1.0 


2 OP 25 


UO 


2 OP 26 


1.0 


. 2 OP 27 


' z.-o 


2 OP 28 


1 .5* 


2 OP 29 


1.5 


2 OP 3Q 


1.5 


2 OP 3r 


- 1.5 


2 OP 32 


1.0 


2 OP '33 


1.0 , 


"^33 


46.0 


Group 8 


3 OP 1- 


1.5 


3 OP 2 


2:0, 


3 OP 3, 


. 2.0- 


3 OP 4 


2.0 


3 OP 5 


1.5 


3 OP 6 


1.0 


3 OP 7 


. 1.5 



Carol us Linnaeus 

Tobacco Mosaic Virus - - 

Nitrogen-Fixing Bacteria ' , . " . 

• Action of Penicillin on Bacteria - " 2P3 and 2P7 

Kelp Harvesting " ' 2 P 5 

Importance «vf Red Algae in Nature 
Diatoms - "The Grass of the Sea" 
Lifecycle of Saprolegnla 
x7 2 OP 9 1.5 Fungus Qrowth.in Tropics & Operations of 

Military Force • 
Growing Mushrooms Conmercially 
Vegetative Reproduction 
Preventing or Reducing Soil Erosion 
■The Lichen SymbiosJs 
Medicinal Properties of Plants 

Paleobotany- Study of Plant Foss'ils ♦. 3 OP 27 

Evolution of Plants 
Medieval He"rbals 

Parasitic Plants - Parasitism, A Biotic 

•Relationship 
Allergenic Plants 
Poisonous Plants 
^ Ginkgo - "A Living Fossil" 
* Narcotic Plants 
Marine Biological Laboratories - * * 

OceanograJ)hic Institutions . 
Man's Future Beneath' the Sea I 
Economic Botany 

Maintaining Marine Aquaria " ' 
Life <fn a Sea Forest'' 

Unbalanced Ecology in Coastal Seas . • . ' 

Chlorophyll in the. Ocean . -P8 and PS" 

Pol-luting -the Sea ' . ' 

M^ine Ecoljogy in^Relation to .Radioactive Wastes . 
' The Effect of Pesticides on Life in the Sea 

• Series "3 OP" . ' 

.. ■ * - . (Options with "2A"-Animal Options) 

♦ 

. Locomotion in Amoeba .* 

Conjugation in Paramecium 
^ CuTturing Protozoa 

Identification of Three Species of Euplotes 
Marine Zo'oplankton . - 

Biolumfnescence : 
Light Receptors of Animals 
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Group 8 (contiriued) 



Mini- 




course 




No. 


Units 


3 OP 8 


1.0 


3 PP 9 


2.0 


3 OP '10 


1.5 


' 3 OP n 


2.0 ^ 


3 OP 12 


1.0 


3 OP 13 


.^1.0 


, 3 OP. 14 


1.0 


,3 OP 15 


1.0 


3 OP 16 


•2.0 


3 OP 17 


1.0 • 


3 OP 18 


1.5 


3 OP 19 


1.0 


3 OP. 20 


1.0 


3 OP 21 


1.& 


3 OP 22 


li5 


3 OP 23 


1.5 


3 OP 24 


1 5 


3 OP 25 


1 0 


• • 3 OP 26 


1.0 




1 5 


- 3H)P 28 


.V U5 • 


0 Ur 


1 n 
1 


\ .3 OP. 30 


1.0 


3. OR 31 


1.5 ■ 


3* OP 32 


1.0 


3 OP 33 


U5 






33 


45.5 



Tftle 



Pre- • 
requisites 



Poisonous Invertebrates " ' 
' Reflexes and Behavior of Coelente rates 
'-^ Regeneration - 
'f->', r Pairasitism as a Great Phenomenon of Lifg' , ' 

Evolutionary Trends in Bilateral Nervous System 2A5, 2A7 
Species and Sped a ti on 
^ Coral Physloliogy and Reef Ecology 
Behavior in Lower Organisms . . 
Bryozoa 

Rbtifera or "Wheel Animalcules'' 
Coordinating Systems and Color Change 
Movement Without Limbs 
Evolution of Legs . 

Warning Coloration & Mimicry in Animals 
' Insect Communication » . ' 2 A 10 

* Social Life of Bees , a ^ A 10 

Flight and /Control of I'lovement (IrHects) . 2 A 10 • 

Cocoon Construction . . - -2 A 10 

Fossil Forms and Ej^tinct Groups (Fossil Rec.) 3 OP 27 
Geological Eras and Periods 
. Reproductive Patterns . * ' 

Terrestrial Habitats, 
■'■ Radiocarbon' Da ti rig ^ * .•• 
Structure of an Ocean Basin • 
Voyages of Scientific Exploration 
Competitive Coexistence Among Intertidal Invertebrates 




3. Projiosed Sequences and Schedules 



Most Of the following sequences and schedules of A, P, 
and Op minlcourses are currently, being used^ Purdue 
University. They are presented in this report as suggested 
patterns only; 
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STUDENTS TAKING OETIONALS SHOULD REFER TO THE SCHEDULE 
FOR MINICOURSE SEQUENCE, BIOLOGY 121. " ' 
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FROM ITHE UNIVERSITY OF PURDUE PROGRAM. 



p 

• Large Assembly 


1 ' ' jt* 

i- Quiz and Summary Sche'dule for Biology 111 

/ ' ' * ' 




U/\l t 


f flrTTUfTV 

•^1 MLIiVlIT 


r , 

1 


Aug. 29 
Sept. 5 


Introductfon to Biology ill ^ ,« 
More Introduction and trouble shooting 


• 'V 2 

I 

\ 

t 
i 


^ept* 12 


Sunmaries: 

Gibor - Mitochondria & Chloroplasts': Reproduction, 
' 1 Development & Heredity (p. 48) 
Dilley- Photosynthesis (p. 163} 


( • 

^ 3 


Sept. 19 


qup over CI, C2» C3, C4 


4 


Sept. 26 


5 j ^ 

Suparies: 

Comings - Chromosome Replication (p. 62) 

Cronshaw- Support and Protection in Plants (p. 127) 


5 


. O.ct. 3 


' , qijlZ over PI, P3, P5, P8 . / 


6 


Oct. 10 


' qijlZ over C5, Cll, C1-2 


7- 


■ Art 17 

1 




mmaries: . 

Evert - Transport ofiFood Substances in-Plants (148) ' 
Bonner - 'Morphogenetic Movement in Plants (P, 176) 


8 


Oct. ,24 


qIjIZ over P4, P7, P9, PIO 


9 


Oct. 31 


Si 


immaries: ^ ' \ 

Zeevaart - Plant Reproduction (p; 170) 

Beyer - Energy Transduction in Cells Co. '38) 


- . 10 


Noy. 7 


j)UIZ over C6 and C9 


{ '11 


^ Nov. 14 


. |!qUIZ over P6, P13, P13 ' 


12 


,NOv. 21 


/quiz over CI 3, C16, C17 " - 


, ' 13 


Dec. 6 


/ QUIZ over P2, PI 4, PI 6 


14 


Dec. 12 


/ Sumrnaries: 

Srb - Genes and Metabolic Pathways (p. 265) 
•Pranka- Species D1versity (p. 401) 



All summary articles are from: Topics in the Stucty of Life 

The Bio Source Book 
Copies are available in the Biology OFrary and'Trom the bookstore. 



Note: Dates shown are estimates only. 



FROM'THE UNIVERSITY OF PURDUE PROGRAM 
Large Assembly - Quiz and Sinnnary Schedule for Biology i2l 



WK 


DATE 


ACTIVITY 


1 


Septv 4 


Introduction tcr Biology 121 


2 


Sept^ 1.1 


Mors fntroduciJ^n artd tmiihlp Qhnn+inn 


3 


Sept. 18 


Sunnarles: ' " . • . 
Kanwisher - Temperature Regulation in the Sea (p. 209) 
Sagan --Origin of Life (p. 430) 


4 • 


Sept. 25 


QUIZ over Al, A2, A3, A4 


5 


Oct. 2 


Summaries: ' " . 
Selander - Genetic Variation in Natural 'Populations (p. 441) 
Lash ■*• Conaenital Anomalies fD.123^ \ 


6 


Oct. 9 

4 


QUIZ over A5, A6, A7, A8 » ' . 

_ • 


7 


Oct. 16 


Summaries: 

Hess - The Imprinting Process (p. 314) 
Rhodin- Fine Structure of Capillaries (p. 215) 


.s 8 


Oct. 23 


QUIZ over A9,.A10, All, A12 


9 


Oct. 30 


Summaries: 
. \ 'Giebisch - Renal Function (p, 197.) 

Schmidt=Nielsen - Marine Vertebrates—Problems of Salt 

*Y and Watpr ?nR^ 


10 


■ Nov. 6 


Summaries: . - . ^. , ■ 
Wilson • - Lymphocytes, and Immunity (p. 231) 
Konigeberg -.Muscle Development in Culture (p. 105) 


11 


Nov! 13 


.QUIZ over A15, A16, A14 


12 


Nov. 20 


Summaries: 

Ham-ilton - The. Vertebrate Endocrine System and Its 

Regulation {p\ 224) 
Smith * The Structure & Function of Synapses (p. 190) 


13 


Dec. 4 


QUIZ over A13, A18, A19 . 

• * » 


14 


Dec. U 


•FILMS 



All summary articles are from: Topics in the Studr of - Life 

The Bio_Source Book '"'"7" 



popfes are available in the Biology LibKary and from the bookstore. 
* / » 

Note: Dates shown are estimates only. 

These activities are on Wednesday-of -each week. , 



FROM THE UNIVERSITY QF PURDUE PROGRAM 
ORAL QUIZ SCHEDULE 
' (Sirtall Assembly Session) 



ThuY* 




. Mon 


Tues , 


ORAL QUIZ OVER 


BIOL in 


BIOL 121 


Sept. 5 


Sept. 6 


Sept. 9 


Sept. 10 


CI, PI, C3* 


Al 


Se'pt. 12 


Sept. 13 


Sept. 16 


Sept. 17 


C2, C4 


A2 ■ 


• Sept. 19 


•Sept. 20 


Sept. 23^ 


Sept. 24 


C5,-.P8 


A3, A4 


^,Sept. ?6 


Sept. 27 


Sept. 30 


Oct. 1 


P3, P5 


A5, A6 


Oct. 3 


Oct. 4 


dct. 7 , 


Oct.- 8 


Cll, C12, P7 


A7, A8 


Oct. 10 


Oct.. 11 


Oct. 14 


"Oct. 15 


P9, PIO 


A9, AlO 


" Oct. 17 


• Oct. 18 


Oct. 21 


bcti 22 


P4, P6 


All, A12 


Oct. 24 


Oct. 25 


Oct. 28 


Oct. 29 


C6, P12 


A15 ^ 


Oct. 31 


Nov. 1 


Nov. 4 


Nov. 5 


C9, PI 3 


A16 


Nov.. 7 


Nov. 8 


' *Nov. 11 


• Nov. 12 


C16, P14 


A14 


Nov. 14 


' Nov. 15 


Nov. 18 


Nov. 19 


C17, 1C13 


A13 


Nov. 21 


■ Nov. 22 


Nov. 25 ' 


Nov. 26 


P2, P16 


A18,. A19 



♦Students will take the quiz aver"C3, Microscope, with the instructor on duty when 
they are ready sometime between September 1 and September 15. Students will be 
asked oral questions and will demonstrate microscope techniques. 

Note; Dates shown are estimates only. 

Wednesday is reserved for Large Assembly sessions, when written quizzes 
are given and summary of scientific articles are written. 
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4. Probable Coitinbn Combinations 



'The mini courses which the students will be studying depend 
on how they, are enrolled - in biology 3i 101. botany Bi 111, or 
zoo-logy Bi 121. The following combinations pl^obably'will be • • 
most conmonly selected in the Introductory Serie's: 



Bi 111 - 4 credits 



Bi 111 - 4 credits 



Bi 111 3 credits 



Bi 111 - 2 credits 



Bi 111 - 1 credit 



Bi 121 - 



4 credits 



^i 121-4 Credits- 

BI 121 - 3 c»:edits 
Bi 121 - 2 credits 



BI 121 



1 credit 



No previous college biology, therefore, 
no previous Series ,C minicourses: Take 
al 1 £ and £ mi nitourses . 

Had 121, therefore had C Series: Take 
all £ minicourses and select 17 units 
of Op (optionals). . 

No previous Serp'es C minicoiirses, e.g. . 
pre-pharmacy students: Tak^ all £'s 
and the following P's: 1, 3, 5, 6, 8, 
>2, 13, 14^ 

Had 121, e.g* certain pre-pharmacy students: 
Take P's^l, 3, 5, 6*, 8, 12, *13,, 14, and 
select 8.5 units of Op. 

Student flight already have had Biol 111 
under Option 3 and is -now taking the 
remaining plant minicourses (P 2, 4, 7, 
9, 10, 16, = 11.0 units. 

Had 111, 4>credits: Take all A's and 
^select 17 units of Op. • > 

No previous college biology, therefore,-^ 
no previous (X^eries minicourses: Take 
all A and C. minicourses. 



All C^^s and selected A's (See Option 3). 

(See Option 4). -If had all £'s, select* 
from A's for 2 credits. 

If 'had-121 under Optfon, 8, take remainder 
of -4 "11* ni courses; ' . • 

if a student registers for General Biology I (Bi 101), of fov 
some other reason does" not fit into>one af. the 'above piitterns, he 
would work out a' plan of study With one of the full-time faculty 
in the Minicourse Program. For example, if 9 student registers 
for Bi IQl for 4 Credits, he would have hlid^no previous mini- 
courses, so he Would take all the C's and tlie remainder of 
necessary credits in about one-tralf A's- and one-half P's. 



Anatoniy of a Minico.urse 
A. Mini course Components 
' Title ■ 



Objectives • 
Test Iteins 

Pre-requi sites , • ^ • . , 

Abstract 

Audio Tape - , 

/Tangibles 
'^W^uals 

S\u(iy Guide ' - ' ' 

Instructor's Manual 

- , Human Beings . 

Relationships 

-Student jzz^tudent 

Teacher (in person or on tape, or both^ 
' Student * ■ 

Sessions 

Independent Study Session 

Tutorials ' ' , 

Integrated Quiz Session I ' 
General Assembly Session * 

Assessment Procedures • • - 

B. Guidelines for fthe Development .of Minicourse Materials 

The nijnicourses produced by the Minicourse Development Project at 
Purdue University are prepared by a development team, consist'lng of 
consultant, developer and student. The stages in the preparation of 
a-minicourse are as follows: (See Chart NO. 2, page 62) 

Content Selection" Stage 
Initial Deve-lopment Stage 
Final Development Stage 

Field Testing :\ 
Publication - • ^ 

, ' ' \ ■ " ' . 

"Each programme takes a minimum of about one hundred hours to prepare' 

for publication. (Uma M. Brewer, Senior Lecturer in Biology, Sydney 

r« 4. '4. c i University, Australia) 

Content Selection Stage - ' 

1. Title: , Selecting. the Topic 

The first step in developing a minicourse is deciding what to 
teach; for example, dividing the content, of three biology courses ' ' 
into small, re^isonably coherent segments of subjeU*iatter (Table 4. 
page 43). , J . \ 
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Usually, minicourses are maOg up, of a single concept which the ' 

average student is capable of mastering in a session of one to 
^veral hours. There are no rigid guidelines to. follow in deter- 
' mining the limits of a minicourse, except perhaps "good judgment" 

or "what is appropriate"' or "readily managed bites." A textbook 

is divided into chapters in much the same way. 

Authorities 'agree, however, that each minicourse should 
■represent less than one cfedit hour of conventional course work. 
At Purdue University ^re are about eight* or ten minicourseslJer 
credit hour. ' . , ■ 

Before. this stage is cpmpl.eted, a-short narrative should be " 
developed setting forth the major ideas, information, subtopics, 
and, if possible, several unifying themes of the proposed minicourse. 

After working on the next component of a minicourse, the 
Objectives, the developer may find it necessary to change the limits 
of the topic. ^ - • "I' 

Initial Development Stage 

2. Objectives: Stating the 'Objectives 

Each minicourse has a written" set oij spAific objectives. These 
should be stated very clearly. Nothing should be introduced into the 
"minicourse-which 1s not covered by these objectives. In them, the 
teacher identifies for the student the ideas, conceats, responses, 
attitudes and possible manipulatory skills which her^ going to learn 
in the minicourse. • , 

« 

Thelfcbjectlves are, stated in tenns of student performance ex- 
pected, and thus can, be used for testing the stuaent's mastery of 
the 'concepts, etc.,. of the minicourse. 

The objectives are presented to the student before instruction 
begins and all othef components of the minicourse are directed 
toward helping him attain them, ^ince the sttldent knows the objec- 
tives from the beginning of the. course, he can direct his own ^ . 
activities toward complete mastery of them. . ♦ 

* 

"3. Test Items: Constructing the Test Items 

Construction. of test items ^ho.uld take place simultaneously with 
stating the objectivesi since all. tests are designed to measure the 
mastery of these objectives. ' ' • 

Tests may be of many types,, but regardless of form, the "feedback" 
students' performance results — should be made without delay. Tests * 
may take the form of "practical s;" for example, use of the compound 
microscope or animal dissection; or' "identification" "as in studies on 
classification. 
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During the Integrated Quiz Session, students are tested on 
their ability to see relationships, understand concepts, and 
correlate known facts, i .e., describe and, tell 'the' role of- 
tangib'le items (specimens) in the objectives of the course. 
Also, students are evaluated on the questions which they ask 
of each other as all take turns in making presentations. 

The evaluative post- test items are^sually objective and 
graded by computer. Thfere should be a mixture of types "here. 

Diagnostic pre- test items and self- test items must be 
assembled. The pre-test on the objectives should be prepared 
carefully, for pas.sing gives students the privilege of taking 
» the post-test for credit by examination. This allows for 
-skipping minicourses or selecting optionals for special credit. 

4. Pre-requi sites: ' ° , 

. dbviousiyij eertain information and skills learned in certain 
mtni courses are needed before beginning others; e.g., uSe of the 
microscope before cells or tissues and meiosis before genetics. 
These should be stated explicitly, but pre-requi sites are less 
^ important than commonly thought. Students should be able to begin 
at almost ?iny point in the system. 

5. Abstradt: . ''^^ 

The sho'rt narrative or summary, written as an elaboration of 
the title, should serve as an abstract of the minicourse. This 
should conta^in a statement of purp6se and perhaps the rationale. 
, In a few wQri|s th'is tells what the minicourse is all about, and why 
it was written,, its relation to other minicourses in biology, and, 
in fact, to all of life. ' - 

* The Abstract ij'the first item in the student's study, guide. 

6. Audio Tape: , ' ' ... 

, The key to an effective minicburse is the quality of the message 
on the auc^io tape^ -After listiri^Khe objectives and the test items, 
the teacher developing a minicourjse selects ani assembles all the 
necessary instructional materials teach one student how io master 
the objectives. While sitting among these materials, h^clesigns a ' 
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combihation of learning experiences' — an integrated sequence — 
which will assist the sti(dent in mastering the objectives. Tfren, 
the teacher records on audio tape an imagined (a^real one would be 
better) conversation with one student as -he "tutors" that student 
step-by-step through the sequence of learning. activities. The ' 
proper order here is very important, as well as the active 
involvement of the student in every step of the learning process. 
From this tape, after editing critically, th6 final script is 
written. 

* * 

The final, tapes, when completed should be recorded on large 
reel -to-reeli tapes for use in the bpoths and for storage, and on' 
cassette tapes of the best quality. Materials, including ca^se^tes, 
for each minicourse should be made available to students*Tbr short- 
term use whenever feasible. 

- Characteristics of a Tape: ' . ^ 

a. A tape is not a taped lecture nor is it a substitute for 
laboratory Instructions. It is a "programming device to 
tutor the student through a variety of integrated 
learning experiences put together in logical sequence." 

b. The teacher does not tell "all he knows" about a subject 
via the tape. Rather, he gives the "ba^ic ideas upon 
■whicli subsequent information .and learning is dependent." 
The tape "includes the core material of the lecture, 
built up. in an orderly sequence — and incorporated 
with the practical work." 

c. The tape does-not go'on andon without breaks; 'places 
whero. the student does something — "gets involved." 
Instructed by the tape and using his Study Guide, "the 

• student works by alternating such activities as listening, 
reading from texts, reprints or program notes, to handling 
material, observing or setting up experiments, looking at 
demonstrations, working out' problems, or in shorty engaging 
in any activity' which the progranmer can devise to allow 
the student to accomplish the objectives set out for the 
particular study session." ' y 

d. A taptf should not be constructed so that the student 
spends his time stopping and starting, taking down 
dvery word of the tape. When the tape is strictty 

a lecture, the student ha;s a tendency to do this, • • 
thus wasting much time. 
(For all of the above quotes, see VIII, Appendix , Attachments - lima 
Brewer, "An Audio-Visual Method of Teaching and Learning," Section K 
Reference and Attachment Booklet |) ' • . • 

7./8. The Conmunicatic^i Tools:. Tangibles and Visuals 

. The instructional materials assembled by the teacher are of 
two sorts: tangibles and visuals. "Inquiry begins with something 
tangible-." T^e, tangible litems are specimens, such as seeds, bones. 
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a plant, a froj; and models, microscopes and experimental equipment. 
Printed mate^ls include study guide. Bio Source Book, reference 
books andJoWnal articles. Visual's include large diagrams, charts 
and photographs; projected visuals are 2x2 slides, movies and video- 
tape. All of these' tools (the ones best suited to the objectives 
of any one minicourse) are integrated through the audio, tape. 

9. Study Guidf: 

The printed study guide is important. It outlines the minicourse, 
states the objectives, presents exercises, gives short paragraphs of 
reading material, raises questions and summarizes. It should include 
a glossary of terms and a liit of references. The student should 
bring his study guide to all sessions. A textbook is not necessary. 

10. Instructor's Manual : . 

The instructor's manual for each minicourse includes the 
following: 

♦ • 

a. .Instructional considerations: 

Who might use the minicourse 
What it does 

b. Background information ? - 

c. ^ Equipment arid materials to be used in the booth', 

. .including, if possible, a picture of the booth and 
the demonstration table, set up for the minicourse. 

. •^'^ ^' Audio-visual, equipment 

* Non-expendable material and supplies 

Expendable 'tnaterials and supplies 

Everything referred ip in the course should be there 
at the student's disposal and in*the order ift which 
^ | [iev are referred to . 

d. Reference's for instructor 

e. * Suggested test items and apswers, listed. by objectives .. 

11 . Human Beings: 

Student-Student Relationship ^ 

"One really learns a subject wlien one is required to teach it. 
In a minicourse program^ students are teachers. For the 
Integrated Quir^ession, each s,tudent is expected to prepare 
little lectures about the tangible material' (specimens) of the 
course. Other students, in'^turn, question him and pomment'on 
the items, x ' 
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Teacher-Student Relationship 



' When students can assemble mini courses from a bank to 
construct their own curricula, the role of teacher as 
counselor becomes a very important one. The relationship 
teacher/counselor-to-student should not be overlooked. The 
most important component of the mini course system is the- 
teacher ' s capacity, to identify the proper goals and the 
proper learning activities, in the proper sequence , to reach 
those goals. 

In the booth, the teacher and* student are "eyeball to 
eyeball" inquiring, together of. the specimens being studied.* 
The students can ask questions of the teacher, but more often 
than not, tiis question will be answered by another question. 



12. Sessions: 

Independent Stucjy Session: 

This session usually takes place in the Learning Center where 
all the tangibles and visuals are assembled, and where the teachers 
%fe available. It takes place at the student's convenience and for 
as long a -period or periods as he cares to spend. -Through the audio 
tape, the student is piloted through a variety of learning experi- 
ences and activities using a variety of media. It combines, what is 
conventionally presented as separate lectures and laboratory work. 

Integrated Quiz Session : (A seminar-type' session of 8-10' students each) 

These are designed, to produce student-to-student interaction. 
Before the quiz, students discuss difficult Subject matter areas and quiz 
each other on the topic of the mini course. They practice their indi- 
vidual presentations on each other. In the coffee areas arid in the 
sessions, themselves, the students learn by teaching . Each student's 
grade for the session is made known to him immediately after the 
session. t . , , • 

General-Assembly Session : 

a. Optional (At Purdue, at certain libuns every Wednesday) 
Where resumes of articles^ read for A, grades, are 
written. ' . . " / 

* , * • . -T* ^ 

b. Where evaluative post-tests are written l3n scheduled 
dates. ' . • * 

c. Orientation " 

Attendance not 

d. Guest lecturers required 
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13, Assessment Procedures: 

•The Integrated Quiz Session is an "effective feedback 
mechanism for information on the success, or failure" of any 
minicourse or part of a mini course. (Reference #19) 

Assessment of a minicourse is based primarily on records 
of student performance. Revisions should be based on student 
achievement, changes in attitude toward biology, and student 
reactions to materials. If the students are not mastering the 
material, it is revised. The teacher is able to correct faulty 
material, know where he has succeeded, and if he has produced a 
successful minicourse by gathering and analyzing data all alon^ 
the way. 




C. Proposals Concerning Implementation 



Curriculum Considerations 

1. That the first offering^ of mtrrlcourses in biology on the 
new campus be limited to the Introductory_Series, Groups 1 
through 4; A, P, C, and Op. . - " ' ' 

2. That the faculty of the department \)e closely-4nvolVed in 
scheduling. That the' importance of counseling and scheduling 
in the departihent be fully understood. "Students are not 
prepareJtoTtaSOul 1 responsibility for their own education." 
(Reference #9) Tfi^rdjiiust be deadlines for getting mini courses 
completed. There must be quizzes at frequent intervals, as well 
as meetings (small and general assemblies). These are necessary . 
procedures for monitoring a student's progress. 

3. Reconmend the use of a computer to "manage" the program. 
"Until the computer is brought in, the job of keeping track of 
which students are taking which- mini courses, in what order, may. 
be a limiting factor in the expansion of systems like Purdue's." 
•(Reference #9) For in-the~-department scheduling (units accumu- . 
lated up to one credit)". . . the computer carykeep a coherent, 
timely record of each stu_dertt's educational program and prevent 
him from becoming lost in the pile of. options available to him." 
(Reference #9) • 

4. TKe minicbuirse, concjapt, if adopted by an entire colleger 
would result in the "eventual blurring of the dimensions of both 
semesters and formal courses," (Reference #9) Administrators 
should note this and prepare "to tackle the problems such an 
organization will pose. 

5. . The mini course concept would ba compatible with the proposed 
modular calendar > under which a student may take one course at 
a^ time in one module of time, or two .courses at a time in two 
modules of time, etc. (Reference #11) 

> 6.' The "Incomplete" grade, which is used freely by the A-T 
minicourse system, "removes time as a factor in achievement 
since course credit is given when the ma^terial is learned, not 
when the semester ends." (Reference #9) 

7. "Minicourses and Mastery" should be the slogan. The concept 
of mastery of jnaterial^or everybocly means that mastery of the 
required number of minicourses will result in a course qrade of 
"CI' There are no "D's" or "F'si' only "Ts" (Incomplete) for 
those who fail to learn the minimum amount; i.e. pass a sufficient 
number of minicourses. 

8\ For better ?ind more ambitious students, work fcJr "C" is not 
sufficiently challenging. "A" or "B" grades may be earned by 
accmulating additional points in a number of different ways: 
additional minicourses; research projects; extra readings; peer ' 
"tutoring activities; special examinations which test problem- 
solving and synthesizing ability; library projects; outstandih'g 
performance on exams. Variable credit units will be possible 
and credit by ;exami nation available. 
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' 9» Early placement students (students still in high '.school ) who • 
take niini courses in advancfiLjnay retain credit for them when they 
enter Montgomery College's Mini course Program in Biology. Credit 
received for passing a mini course is permanent. 

Staffing 

Recommended qualificattons of ttie Developer-Director - First Full-Time 
Faculty Member: < . 

1. A scholar, whose-area of specialization is in one of the* 
biological sciences. Probably scholarship is more important 
in an A-T minicourse program than in the conventional, method.- 

o 2. Experience in teaching biology at coll-ege level, and in-par- 
ticular, A-T experience. As a further insurance of the program's 
success, the De velope r should have had experience developing 
and teaching minicourses." 

3. Of course", a genuine concern for and liking of students. 
No program will succeed-without this quality in its faculty. 

4. Must be completely committed to the A-T minicourse concept — 
not just payingit "lip service," but giying proof of his , ^ 

• commitment. 

-- . / 

5. Evidence of leadership, so that he might persuade and/or 
train others in -this rnncept. . / ' . 

6. Not, employed by the so-many-credit-hour teaching load, but 
by the job. Th ere mus t be a clear understanding of what is 
expected in that job; that the Working week may be 60+- hours. 
(Reference #9); that continual revision of mini courses, or 
writing of new ones, is a part of the job and not to be put off 
until "released time" is granted or a summer appointment made; 
and that student counseling -is a part of the job as well. . 



Recommended qualifications of the Technical Assistant - Coordinator: 
This will be a key appointment, especially if the minicourse method 
is adapted to the entire curriculum of the third campus. 

S • If 

1". ^Experience in an A-T center (If possible, in two or more " 
are^s, such as Language Laboratory and A-T Zoology). 

2. Experience in every aspect of recording, reproducing, 
evaluating and i^lnteflance jrf sound equipment. Expert re- o 
cordings will be- very important.* • • * ^ 

. 3. Experience 4n developing visual m'aterlals, i.e. making 
museum and teaching displays. 

. 4, .Teaching experience^ if possible, since this assistant will 
__ be working with students as, well as faculty'. 
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5. Knowledgeable in the latest and best educational media 
equipment, as well as the uses which can be made of ^them in 
college teaching. 



Number df Sta^f : 



( 



Para-prof essiona^ls^ 
Tutors and 
Assistants 



Developer-Director 




Secretary 



Instructors * 
(Full-time Faculty) 



Techni cian-Coordi oator 



The Secretary "can adequately handTe all ^the records and administer 
and grade written quizzes for about 800 students each week during 
a normal 40-hour work week." (Reference #8) 



Facilities 




. Learning Center: 

1. Booths ' ' 

a*. Large, solid, sturc(y, such as the Burgess Company* 
booths or the booths in the A-T zoology lab on the 
Rockyille Campus. *^ 

. b.. Sixty-four (64) booths per S06 students. 

c. Each booth equipped with reel-to-reel tape recorder- 
player, -foot pedal controJ, a 2x2 slide projector,*' 
and an adjustable stool on casters with a back. 

d. The booths should be arrange'd so that there is easy 

' traffic flow; and so that the students at each booth 
^ will have maximum privacy fg^ concentration^ yet be' 

• close to a central demonstrattorf table. * Groups of 5 
to 10 booths should be placed at angles to each other 
around a central area. (Purdue no longer has booths 
placed in straight rows.) The idea is to havfe a few 
" booths with their own working area, i.e. .arranged 

^ ^ around a central Stable or working saace wi-th sink 
and large disposal jar. 

(*) Plus screen for rear-rscreen ' 
projection. 
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e. Plenty of electrical outlets (Wall conduits and both 
wall and floor outlets) will allow for future rearrange- 
ment of booths and for equipment as it is added over 
the years* Also, space and electrical hookups should 
be available in the vpenter for additional booths should,, 
the second-year bioldfgy courses adopt the minicourse 
method. (See Joyce BeiVs letter, December 3, 1974; 
Minicourse Development Project, Purdue University; 
^" Appendix : Attachments.) | 

2. j<alk-in environmental chambers in place of a greenhouse near 
the A-T booths in the Learning Center. 

3. Plenty of large ^and small sinks with running water scattered 
throughout the biology area, which are necessary for washing 
specimens, dissecting pans an^ .boards, as well as hands; also 
necessary for several aquaria in the room for student's 
experiments. 

' ' \ 

4. Display space near booths for: lighted window displays^^^n 
indented wall space, charts, models, skeletons, movable 
blackboards, aquaria, terrar-ja, and demonstration tables 
(movable, but ^le to be locked into position, with elec- 
trical outlets Tor setting up rows of microscopes, film-loop 
projectors and TV projectors). 

5. 'Areas close by for: continuous running of motion picture 

, films; tables for student study in groups, near caffee urn; 
small departmental .library -- reference boo1<s, dictionaries, 
, atlases, current Issues of journals, etc. 

6. •Check-in, check-out center, time-clock and bulletiji board. 

^ ' . 'J 

stock Room Near Center* (With sevet^al large pass-through windows 

; with dpunters.) 

1. Small live-animal" "room" with exhaust }fan and scrubbable 
floor and shelves. . ' * ^ 

2. Formaldehyde "room" for' barrels and boxes of preserved 

' specimens with exhaust fan; aV^o with concrete floor for 
• "hosing dovn." ^ / ' 

3. Urge r^efHgerator for keeping live frogs in the crisper, 
^ '-\culture bottles of liye material, and frozen parts in the 
^ " . fr^e:^er, etc. ' ' ; ^ . 

, 4; CoJniTercial -s1z6 dishwasher; 

5» Storage space for: • V < , 

'a. Carboys of spring water and distilled water with 
dispensers . < . , ' ' 



b. Chart racks. 
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Shelves for storage^ of preserved. specimens -in jars, 
and bones irt boxes; 

Mounted insect cabinets. 

Cabinets for^ mounted plant specimens. 

Glassware* (Glassware for Tlv.fng material must be :kept 
separate. from that to'-bfe used for chemicaTsJ 

Microscopes: . ; 

Ofie compound microscope per booth; monocular 3-way 
nbsepiece* . * ' 

One dissecting microscope - wide field binocular for 
every booth. 

Tripod and gooseneck hsmd lenses - one per Booth. 

* < <* ' • ' 

Several special compound microscopes for 
demdnstraiicrrt and experimentation, including a 
phase cdntrast microscope. | , 

Microprbjector 



Recomnendations ' ^ * / . 

A. Steps to be taken: . " ' ' , ^ 

•1. Approval of proposal to divide -the content of the existing \ 
tntrodudtory biology, botany .and zoology courses into small units 
called minicourses. 

• 

2. Approval, for registration purposes, for the development of 
minicourses "under the umbrella" of existing introductory, courses', ' 
Bi 101, Bi 111, Bi 121. "the viable educational, innovation must, 
articulate with the existing patterji . . ." (Reference #11) 

* ' . . ■ . 

3. Arrangements made whereby variable credtt units will be 
possible and credit-by-examination be available and encoui*ciged . 

4. Appointment of a Developer-Director (first full-time faculty 
member) in 1975, to plan the' initial program, accumulate commercially 
prepare'd minicourses and prepare, with the hejp of a team, a bank of ., 
iplnicourses sufficiently large for the initial offering in biology on 
the third campus. - - . , 

■ 5. Use of .present full-time fatuity members (from biology, 
botany anrf zoology) on the Development Team to prepare minicourses? 
- Crconmon, Group'l; P-plant, €roup 2; A-animal, Gnoup 3; and Op-Optional 
Group 4. ("The experts in different fields prepare minicourses in 

their specialties.") (Reference #9) • • • 

^ - ■: . - 

6. Request Dr. Samuel Postlethwait^to serve, peciodically, as 
a Development Team Consultant. . • 

, 7. 'Appointment of a qualified Technician-Coordinator to work • 
closely with the'Execut'ive Associate for Multi-Campus Planning, as . 
well as .the Developer and the Development Team on preparation of 
"tapes and visual materials -r, a recor9lng and electronic sound expert, 
and artist. ' . > . • / 

_ , • , • , _ \ . ^ 

8. Arratige for the Developer and the Develofiment Team to havfe 
the services of a secretary and a printing, shop- staff . " ^ 

9.. "Arrange for the Biology Departments on existing campuses to 
be "field test Schools" for testing th^ preliminary mjnicourses So , 
that finar'improvements and revisions can be made on the basis of, 
analyzed, data, student 'performance, and recopiendatlops of students „ . 
and faculty. • 

10. The major tasks of the development Team are to produce the 
quantity and quality of luinicourses necessary to accoffmodate the 
needs of the campus at-Germantown,- i.e.%,' the nuinbpr of conventional: 
courses to be offered; and td deyise. the additional, a^inistratlve 
procedures required to make the Minicourse Program successful. 
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.VIII* /Appendix 


f 


• * • A. ^ Key to Abbreviations , ^ - *^ 


. ' AIBS 

AT 

AT 


ft < 

. American Institute of Biological Science 
Audio-Tutorial ^ 


^ / ' Air 


AuditpTutonal Packages 


AT-V 
, BSCS ' 


Audio-JutoriaV Version ' . ' * 
Biological Sciences Curriculum Study * - ^ ^ 


CUEBS 


The Commission on Undergraduate Education in the 
' * ^Biological Sciences / . ' 


tKlC 


Educational Resourced Information Center 




mm course ueveiopment program • • 


. • , NSF 


■ ^ National Science Foundation ' ^ ^ 


NSFEP 

* 


National Science Foundation Evaluatiori Program 


» 

♦ • 


Animal fBioloav) * • * . / 




Plant (Biology) * * . 


• c 

^» • » 

• - OP 


Common (Subjects 'Common to A and P) 

* ■ ■ ■ • 

Optional (Biology) 


* 

4 


' 0 : 






^--^^ ' * ' * . • • 

• * 


♦ • 

' ■ # 

* - * 
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VIII. Appendix • . 

V , " ' ^ B. List of Additional A-T and Mini course Programs 

' -Ted F. Andrews, Dean 
College of Environmental and Applied Sciences 
Governors StatB> University* 

Park Forest South, Illinois ' • " ; ■ ^ ^ 

. ^ „ _ Ttre-fundamental arrttrof "instruction at Governors 

State University is called a learnifig module. 



Howard W. Brown * 7 - ^ 

Biological Sciences Audi o-TutoriaJ Learning Centers 

California State University ■ 

Pomona, California 91768 

Phone: (714) 595-1241 • - 



Howard S. Brown- 

Biological Sciences Audio-Tutorial Learni;ig Center 
California State -Polytechnic University 
Pomona, California 91768 
Phone: (714) 598-4454 , " : > 



0. M. Boda . • , •.. ,• ■ . 

Development of Physiology Laboratory Self-Instrifction-'Carrels 

University of .California ' . " . ' 

Davis, California 95616 ' ' . - • 

Phone: (9T6) 752-1011 ' ' . \ ■' ' 



Clifford keeney * ' <c ' ' • ' 

Audio-TutoriaJ Approach to^nstruction in .Anatomy and Physiology 
Springfield College 



Springfield, Massachu^tts' 
Phone: (413) 787-2376>^^ 



John Zimmerman v 
Audio-Tutoriarlntrojluctory .B'lology 
Kansas State University ' , . ' 
Marihatif^n, Kansas 6'6502 • - Xb> 

Phone: (913) 532-6659 • . 



Sandra Glover 

Audio-Tutorial Laboratory tn*»Bio1ogy 
Appeal achi an State Uii.fveri^^iiJ 
Boone, North. Carojioa 28607 
Phone: (704)^262-3025 



er|c • iv . . ' ^^ R&.., 



A. Douglas McLaren ■ ' . " 

A Demonstration Microscope System * ' * 

(Biochemistry and Biology) • . • . 

University of California ■ . \ 

Berk'eley,. California 94720 

Phone: (415) 642-6000 

I. W. Sfr^nhen , ^ ■■. ' • 

• hJ'' ^"^"9 

l€n~and the Natural World 

A Multi -Media Approach to Biology for the General Student 
<)^J^|iiversity of California at Riverside 
^Riverside, California 92502 
^^Phone: (714) 787-1012 

Walter A., Becker 

Self-paced Instruction in Genetics * , 
(Mastery Learning; Computerized Testing) ' ■ 
Washington State University 
Pullqian, Washington 9916a . 
Phone: (509) 335-4283 . . ' 



Interest in and minicourses is snowballing. Rapid expansion is 
expectad in the 1970's and 1980 's. 

At Wytheville Coninun.ity College in Virginia, ninety percent of the 
courses are ta-ught using minicourses with specific performance objective 

Western Michigan University provides A-T engineering minicourses as 
a supplement to the regular program. ' - 

At the new^ Permian Basin Campus of the University of Texas in Odessa, 
.the whole upper division curriculum in the College of Arts and Sciences 
IS going to be, largely in a self-paced format. . 

University uses the A-T approach in a course in biology 
with 4,500 students. * ■ ^ ' 

At the Untversity of Mississippi, A-T is used for continuing education 
of school teabhers.. After they have used the materials of the course, 
they can take -materials back to their own classrooms. 
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Vni. . Appendix 

•'- c. Attachmehts ' " \ 

1. AIBS materials - Information on the new step-byrstep skill 
' development prograiii in multi-media - 50 modules and Developers 

. Ki t • ' ♦ 

2. W. B. Saunders Compan,y announcement of the Minicourse Devel-. 

opment Project of Purdue University and BSCS. Publication 
scheduled for De9ember 1975. • . 

3. Seventeen (17)' mini courses, preViminary versions, Purdue 
Research Foundation: .. 



Mini- 
course 
No.. > 

574.31 



574; 14 
574.12 



574.01 „ 
(2 s^> 



\ 



551.01 



575.11 
(2- sets) 



575.2 



578.13 



Title 
Meiosis 

Unit of Life I 

Physical Phenomena 

Classification of the 
Living World 



Author(s) ' 
Vanable, Joseph W., Jr. 

Mercer, Jan ' ♦ 
Luce, Thomas • 
Darst, Deirdre S. 



518.15 , Complementarity of Structure Johnson,* Clay G 



and Function 



Transformation of Energy I 
(Photosynthesis) ^ 



Mendel i an Genetics 



An Introduction to the 

Structure and Replica- 
, tion af BNA 

How to. Operate the Student 
Compound Microscope 



and 

Hurst, Robert H, 

, Dilley, R.A^ 
and. 

Johnson, Clay G. 
Lester, Lane P. 

Luce, Thomas G. 



Oarst, Deirdre S. 



Contents 

Stucly Guide 
Instructors Manual 
Tape Script 

Study Guide 
Tape Script 

Stucly Guide 
Tape Script- 

' ' > 

Study Guide 
Instructors Manual 
Tape Script 

Stucly Guide 
Instructors Manual 
Tape Scr.igt 

Stucly Guide- 
Instructors Manual 
Tape Script 

Study Guide 
. Instructors Manual 
Tape*" Script 

ttudy-^uide 
Instructors Manual 
T^pe Script 

Slucly Guide ' 
&istructors Manual 
tape Script 



s 

ERIC 
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Mini- 
course 
Ho. 

612.51 



612.56 



574.3 
613.9 

612.57 



BSC5 

E)^pei*t- 

mental 

Edition 

1974 

370.0 



Title 

Birth Control 



Author($) 
Wilcox^ R. Stinson 



Stuc^y Guide': ^ L. 

S. 

Intrdductidn ta Human '/ ■ 

Reproduction - Anatony 
. and Function 



Mitosis 

Venereal Disease 



Pregnancy 



Observing Behavioral 
Patterns on 
Rat Pups 



\ 



Minicourses 
They? 



What Are 



W. Cofnbs, M.D. 

.and 

.Stimson Wilcox-' 

L.W. Combs, M^p. 
' & Janet Oissauer Hannas 

Janet"AT Dissauer 
Janet A; Dissauer 

Vanable, Joseph W., Jr.; 

L.W. Combs, M.D. and 
Wrigh1:"^E. Ronald 

.Clark, J. H. 'and 
• ^Egan,-Ann L. 



Postlethwaiti S.N. 

. and / 
.Mercer, Frank 



Contents 

.Study Guide 
Instructors Manual 
Tape Script - 
("Dorm Version") 



Study Guide 

Instructors Manual 
Tape Script 

Stucjy Guide * 

Stucly Guide 

Stucly Guide ' . 



Stucly Guide- 
(Audio.& Video 
available) 



Stucly GQide 
Audio tape 
(cassette). 

2 Instructors Manual 



4. Off-line bibliographic list, flexible scheduling, generated 
. by EBIC. Requested by Pierson, October 2, 1974. 

5. Description, of the "Nexu^". .Program, a project of the 
American Association for Higher Education,- One Dupont 
Circle, Suite 780, Washington, D. C. 20036 

« 

/ . • 

6. Titles of 54 half-hour programs - Today's^ Biological 

H Revolution; ' course professor. Dr.* Bernard L. Strehler. 
The programs are produced by: Video Cassette Industries, ' 
451 Melrose A\7enue, Hollywood,- California 90069. The 
local distributor is: Video Coimiuni cations Associates, 
Inc., suite 904, Watergate Office Building, 2600 Virginia 
Avenue, N.W. , Washington, D. C. 20037; *tel-ephone (202) 
333-3881. ; - * 
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,7. Three reprints -from j'purnaU: 

: Kuhns, Efleen and S. V. Martor^na, Of Time and Modules . 

The Orqahization of Instruction. Journal of Higher Education.. 
Volume-XLVr-Number 6r June 1974. pages 430-440. 

Kuhns, Eileen. The htodular Calendart-€atcrTyst-for-ehanqe . 
Educational Record. Winter 1974. pages 59-64. • 



Marchese. Jheodore J.. Reexamining! the Undergraduate Sequence. 
in Studies . Journal of -Higher EducatToh. February, 1972. 

8. A package of ten reprints, either reprinted from journals or 
copies of manuscripts. These concern media, the audio-tutorial 
system, and minicpurses. 

\^ 9. Copy of Modules; The Use of Modules in Biology Teaching . 

"Publication No. 31. The Conmission on Undergraduate Education 
in the Biological Seiences. 1971, 

10 . Cbpy of The- Case . for Change ; . The. Context of Biological 
Education . Publication No. 34. The Commission on Under- 
graduate Education in the Biological Sciences. 1972. 7 ' 

. 11. Topics in ^e Study of Life ; The Bio Source Book , published 
by Harper and Row. The titles of the topics anfl the authors 
are listed on. the Large Assembly Quiz and Summayy Schedule- > 
for Bi 111 and Bil21. 

Copy of the" General Information, patnphl'et for students. Purdue '. 
University Mini course Program (Biology 108-10^) . 



12. 



13. Bioloq.y ; An Individualized Course , by Robert N. Hurst. Purdue ^ 
^niversny. and Kenneth H. Bush. David McGaw and' Curtis L. . 
Smiley. $175.00. published by -Westinghouse Learnir^g Corporation. 
. ,770 Lucerne Djrive. Sunnyvale. 1Salifor*nia 94086. 1973. „ 
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